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Iporpanma 1o dumnke Ga30BOr0O YPOBHA Ha YPOBHE CpedHEro obmero ofpasoBaHis pazpatoTana Ha OCHOBE
TIOJIOKEHITT 11 TPeOOBaHIIl K Pe3ylIbTaTad OCBOSHIS OCHOBHON 00pasoBaTeNbHON MpOTrpaMuel, TPeACTARTSHHLIX B
OIoC COO, a Takke ¢ yuéToM (efepansroll pabouell mporpaMybl BOCTINTAHNS ¥ KOHIETIIN TPSTIONABaHI
YUeOHOTO TIpEaneTa  «f
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OCHOBHEIR OGpﬂSOBﬂTCHBHH@ TIPOTpanvb.
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3MKay B 00pa3soBATeNbHBIX OPraHIBallsX Poccuiickoll Demepariin, peaTn3yIoninK

ConepskaHie NMPOrpadMMbl IO QH3HKe HAMPARIRHO Ha (QOPMIPORAHNE eCTeCTBEHHO-HAYIHON KapTHHBL MIpa
obyuaromixeda 10-11 knaccoB npn oSyueHIN X (InRike Ha 0a30BOM YPOBHE HA OCHOBE CHCTeMHO-ASATENHHOCTHOTO
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onxoza. [lporpamma mo dumsuke coorserctByer Tpedopammaym CIOC COO x IIIaHUPYEMBIM TITTHOCTHBIM,
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MEKTTPEAMETHBIX i} 01 TIpemMeTaMi. B
OCHOBHBIE LIeI M3YUeHIS (PI3NKN Ha YPOBHE CpeHero ofmero ofpasoBariis, ITaHHpyeMble Pe3yIbTaThH OCBOSHILE
Kypca QH3IKN; MTTHOCTHBIE, MeTallpeMeTHBIe, TIpeAMeTHbIe (Ha Ga30BOM YPOBHE ).
porpamua o gr3vKe BKITIOTAST:
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pefzynmal‘m HO rogam 06 e HIIA,
@ COLCPIKAHIC Y TeQHOTO T peameta « DI3HKar 1o rogamM Oﬂ\ CHITA
e DI3IIa Kax HayKa O Hamdomee 00N 3aK0HaN MpPHPOARL, BRICTYIIAA B KadeCTBe ‘\TTCDHOTO IpeaMeTa B IMKOIe,

~r

JHOCHT  CYIIECTBEHHBIN BiIanm B cucTeMy zHaumil o6 oxpymaomesm wupe. [HlxoneHerii wype ¢imnxm —
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OCHOBE TIPOLIECCOB I SRNEHINL, M3ydaeMbIX Xummiell, Omonormedl, ¢ummdeckoi rcmpdq) el 1 acTpoHOMMET.
HcnompzoBaniie 1 akTHBHOE TPHMeHeHWe (PH3MUecKIT: 3HAHIN ONpelenieT XapakTep 1 PazBHTHE pasHooOpasHEIX
TEXHONOTHI B cepe SHSpPTeTHKIT, rpfmcnopra OCBOCHIS KOCMOQCA, TIONVISHIST HOBBIX MATEepPHATCB ¢ 3aaHHBIMI
CBOHCTBAMIT 1 APYTILX. H“qel Hiie (PI3IIKY BHOCHT OCHOBHOI BKIA B QOPMIPOBAHIE eCTeCTBEHHO-HAYTHO KapTIiHEL
MHpa o0yIalomXesa, B (QOPMHPOBAHNE YMEHHI TIPHMEHSAT: HAYIHBII MeTON TIOZHAHIW TIPH BBIIOTHEHINT HMN
y9eOHEIX HCCTeIOBaHMIL.

B OCHOBY Kypca (PI3IKK AT YPORHA CpelHero ofmero odpastoRaHisl TONoKeH Pl HaeH, KoTophe MOKHO

Hoes yerocmuoci. B COOTBETCTBIN ¢ Hell KYPC ABIASTCS TOTHUECKI 3aBePIISHHEIM, OH COTEPIKUT MaTepHal
13 BCEX p“i),lé'IOB (pM3MKH, BKIIOTaET KaK BOTIPOCH KIacCHMeckol, Tak i COBpeMeHHOM (PI3HKIL
foeq cenepanuzayn. B COOTBETCTBIN ¢ Hell MaTepnan Kypea QIinky 00beANHEH BOKPYT PI3IMIeCKIN TeopIiL.
Benmymm B xypce sBIseTcA QOPMIPOBAHIE IPSICTaRIeHI O CTPYKTYPHBIX YPOBHSX MATePHIL, BelleCTBE 11 Mole.
Hoea eymanumapuseyuy. Eé peamzalild Ipe[loiaraeT HCMONb30BAHME IYMAHNTAPHOTO TIOTEHLIHANE
drmeckoll HavKIL OCMEICTIEHNE CB3M PA3BUTILI QIBNKI C Pa3BiTHeM 00IIecTBa, a TAKKe ¢ MIPOBO33PEHUSCKIMIL
IPABCTBEHHEIMII 1 SKOIOTTIMECKITMIT TIPOBTIEMAMIT,
floea npurpaonoil  Hanpaeiexnocny. Kype QUNKN IpeArionaraeT 3HAKOMCTBO ¢ IHHMPOKIM  KPYTOM
TEXHITUSCKIIN 1 TEXHONOTHYECK TN NPIICKSHII 13y UeHHBIX TeOPIiil 1 3aK0HOB.
Hoea sxonocuzayuy  peanmsyeTcs IIOCPEACTBOM BBEAEHI 2IIEMEHTOB  COSPIKAHIL, —TIOCBSAIEHHEIX

SKOIOTITYS CKImI HpOOﬂGI\.{EiI\i COEPCMCHHOCTIL, KOTODLIC CBA3GHEI C PAsBHTICM TEXHIKIT 11 TEXHOIOTHIL, a Takike
C)‘(SC}"JI-"”CHIM HP omen p'}LUIOH'T[LHOTO HDIT]“'U;IOHO'[E;OBQH]UI 71 2KOIoTmgecKo 6e30macHOCTIL
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VETYPE TIOCTPOSHIS (PIITISCKON TEOPHIL PONH (PpVHAAMEHTANLHEL
3aKCHOR 1T H}I-IHUJIHOB B uOBp&MGHHbIX NPEACTARTSHITAN O TIPHPOIE, TPaHIIAax TTPHMEHIMOCTI TeOPI, L5 OMHCaHIs
eCTECTBEHHO-HAVUHEIN ABIEHIT 1 IPOILIECCOB ).

CHCTEMHO-ASATEIBHOCTHEINT TIOAXO B Kypce (QU3NKN PEami3yeTcs TPEiie BCero 38 CUET OpTraHm3ailiil

1 ‘[EI—T\TT ‘TPCTT‘PTLUF\{‘T‘TT «‘\ﬂ\r’[T"ImTTTTH’(‘G };LT[CI ﬁﬁ\jr ROTD ‘l’\ﬂDT—TU Tf‘ T'V"" 11@1?]@:]1 — 2ATO TICTINTTRY ’/WD“'UTTA
CHCTeMBl (hPOHTATLHBIN KPATKOBPEMEHHBIN 3KCTIEPHMEHTOR 11 1alopaTopHex paboT, KOTOpEIe B IIPOTPaMME TI0
(iliJIr‘“'IfH(e oOReMHSHEL B OQIIINT CTIICOK VUEHMTSCKIIN TPAaKTIMecKIts padoT. BhileneHne B yKa3aHHOM TepevuHe
TadopaTopHEIX PadoT, TIPOBOANMELN IS KOHTPONS I OUEHKIL, OCYMISCTBIAETCH YUacTHHKaMHI 00p ; A30BATENLHOTO
nporecea MCXOAd 113 OcoOeHHOCTeH TIaHpOBaHid 1 ocHamerna kaduuerta Qriznkn. [Ipw »tom ofecTieuneasTes
OBM@/ICHNE  OOVUAIOIIMMICS  YMCHILIMIT TIPOBOANTL KOCBCHHLIS F3MEPSHINL,  HCCHSMOBAHIA  38BHCHMOCTaH
(PIT3TMIRCKIT BETIUITH T MOCTAHOBKY OIMBITOR 10 TIPOBEPKES MPEIIOHKSHHBIX THITOTES,



Boipmoe BHIIMAHTE YACIACTCA PellieHITO pc!U]LTJﬂJT\: 1T KaUeCTBCHHBIX 3a4a4. llpﬂ STOM I PHLJLleTHbL\ 3a4a4d
TIPHOPHTETOM SBIAIOTCS 2AHaTi ¢ SIBHO 3afaHHOI (InNIeckoll MOS0, MOZBOISONINE MPUMEHATh H3yIeHHbLE
3AKOHEI 11 38KOHOMEPHOCTH KaKk M3 ONHOTO pasfena Kypea, Tak H HHISTPHPYS SHAHMSA M3 PasHBIX pasnenos. [l
KAUeCTBEHHBIN 3a7ad TPHOPUTETOM SBISIOTCA 3ajaHisg Ha O0BACHEHNE TNPOTeKaHnsd (M3MUecKiX sBISHI 1
npoueccog B okpyxaiomeli sammm, Tpebyromnime Beibopa (H3MEecKoll MOAENM ANA CHIVALI TPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cooteerctim ¢ tpebopampna OIOC COO k MaTepHanbHO-TEXHITIECKOMY 00SCTIRUEHITO yUebHOTO

poHeccd 0az0BLIH YPOBEHL Kypia iIHJIH‘\TI Ha YPOBHE CPEAHETO OOLIETO O@pa'EOB‘dﬂ_llﬂ JAOIDKCH M3YHATBECH B YCIIOBITAN

IPSAMETHOTO KabrHeTa (pH;;IH\J TOIH B YVCIIOBIDIN MHTSTPHPOBAHHOIO KadOuHeTa TIPeaMeTOR SCTCCTBEHHEO-HaYHHOTIO
mikna. B xadunere (1711311]\]1 JOMEHO OBITH HCOOXOHIMOS JT’iO'\p’lTOpHQP OOO]J\FLUBJHDC JJIL BBITIOMHCHITA YKa3aHHBIX

D IporpaMMe 1o \’3 WIKS YO K TITEOE 1 AeMOIICTpaloITioe ofopyonarie
JleMOHCTpaIOHAOE  0OOpYACBaHe  OpMUpYeTcs B COOTBETCTBHN ¢ TIPHHINIOM — MIHEMANBHOM
TOCTATOUHOCTH 1 00ecTieunBaeT MOCTAHOBKY IEPedNCIeHABIX B MPOrpaMye Mo GH3NKe KIOUeBhIN IeMOHCTPALi

A1 MCCIegoBaHIpL 113 eMBIX SIBICHITI I TPONECCOoB, 2MINPITHECKHY I (,L‘}-'HI[HI\.[CHTHHBHBD; SAKCHOB, IIX
TEXHITUSCKIIX TIPIh ThVEHEeHITIL

JatopaTopraoe 00ODYIOBAHIE
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GeCKIl PadboT x]mﬁ MIIDYVeTCST B BRI TeMATIHECKITN

KOMILISKTOR 1 OOeClieunBasTcsa B pE‘nCWCTE QJHOTO KOMIIIEKTa Ha JIBYX DO}-'TISIOH_U o5t TemaTITaecKiie KOMITTEK TR

MabopATOPHOTO  OGOPYIOBAHINS HOMAHE OBITH I[OCTPOEHBl Ha KOMIUIGKCHOM HCTIONB30BAHNH 8HATOTOBBIN I
_ LuKppOBBIX TMPAGOPOB, & TAKIKS KOMITBIOTEPHBIX IIMEPUTETBHBLN CHCTEM B BIILE LU 1pPOBBIX HabopaTopril
(OCHOBHBIMI HETISIMIT H3YISHTIS (PI3HKI B 00IeM 00Pa30BaHIl SBIIOTCS
e (hOPMHPOBAHIE MHTEPECA M CTPEMISHI OOYUAIOLINNCA K HAYYHOMY M3YUSHIIO TMPHPONEL DAsBHTHE MX

HHTSHNSKTYaIbHLIX H TROPHECKIIN CIIOCOOHOCT C‘JI,
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DA3BHITIC H)G,HCTEIBHCHIH\'JI 0 HAYUHOM METOAe TIOZHAHNT M (QOPMIpOBaHIiC HCCHSHOBATCILCEKOTO
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OTHOIUSHITA K OKPDYIKAIOM MM ABJISHITIN

2 (pOpI\HlPO BAHIE HAYYHOIO MIPOBO3ZPEHIA Kayk pesyiabTaTa H3YUeHITA OCHOB CTPOCHIA MaTeplll 1
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‘.APOPL\‘H'IPOB aHile  VYhCHFE Wi OOBACHATL SBISHI ¢ NCMONB30BAHIIEM }!II)YI[I\:: KITX SHaHmi o HayTHBIX
OOKa3aTelIbCTE,

GOpMIIPOBAHIIE TIPECTABISHIIT O DOMN (MHBNKH UL PasBHTIS APYTHX €CTECTBEHHBIX HayK, TEXHIKH IT
TEXHOIOTTI.

i

JocTInKeH e 5TIX Helell obecreunBaeTes pelieren CIeAVIOMIX 3a1aT B TIPOLECCe M3yIeHILI Kypea (IrsiKiI
Ha YPOBHE cpeHero ob1ero odpa3oBaHiv:
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MUSCKIN 3aKOHOMEPHOCTAN, 3aKOHAX, TSOPIUIN, BRIIIOWAA
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MPHIPOOE M AT TIRITHATIS DPakTIHeCKiIx ])6HIL‘HYULI B TIOBCS/JHEBHOIT HIMBHIT

& OCBOEHIEe CTocob0B PEUISHITT PasHiyHeIX 38da9 ¢ ABHO SagaHHON CbIrIBH[It‘.CKOﬁ MOOCSIIBIO, 3alat,
TIOAPasyMeBAIOIIIIX CAMOCTOATSIPHOS CO3IaHIIS (1711 e MOACII, 'TTGKBWTHCIL }LIOBTL’F\I 3AJauIT

& TIOHIRMAHIIE i}' II3IUMECKIIN OCHOB 11 MIpPITHIINIIOB ﬂ I HOTOTTTHECKIIN
MPOLECCOB, I BIITAHITA Het OKPYIKAIOUIVIO CPSIY.

@ OBJIAZe e METOHaMII CaMOCTOATENBHOTO THIAHIIPOBAHITT 1T TIPOBEIACHITI &] ITBITUECKIN 3KCIIEPIMEHTOR,

aHalsa I IMHETSPpIpeTaniin IIHqJOP’\IaLHHI OTIPEAEICeHIBI IOCTOBEPHOCTH TTONYHEHHOTO PESYIILTATA,
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&  CO3JaHIC Y CHOBHIT A PasBHITIET YMEHH IHpOCKTHO.—HCCJIC‘E,OBBT(‘-HBCI‘ OiL TBO PII@"KOH JEATCILHOCTIL
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10 xmacee — 68 gacop (2 yaca B HEASMO ), B
[Ipepnaraemepili B mporpayme 70 (U3HKe TepedeHb TabOPaTOPHBIX 1 TPAKTHYECKIIN PadoT ABIAETCA
PEeKOMEHIOBAHHEIM, YIHTETh AeMaeT BEIOOD IPOBEAeHILT Nad0PaTOPHALX paboT I OTBITOB ¢ yYETOM HHAMBIIYATHHBIX
0coOeHHOCTEI o‘(’)}mmzomm;m.
CONEPHAHVE OBYYEHITH

a3jge 1. ®u3nKa U MEeTOIL! HaVUEHOr ¢ MO3HAHMRA



DusiKa — Hayka o npupoze. HayuHsie MeTOIb TOZHAHNSA OKPYIKAIOIIero Mipa. POIIb 3KCIIEPHMEHTA 1 TeOPII
B MpoLecce TIO3HAHIA IPHPOLEL. DKCIEPIMEHT B disiKe.

Mopenupopanue Qu3mdecki SpreHuli 1 rpoteccoB. Hayumele rHmoTessl. OU2HUecKNe 3aKOHBL 1 TEOPHH.
I"paaiim! IPUMEHIMOCTH (IITECKIX 3aK0HOB. [IpIHITTT COOTRETCTRIIL

Poms 1 mecto gmuxki B QOpPMIPOBAHMI COBPEMEHHOII HayiHOM KapTHHBL MIpa, B NPakTIYecKoi

Aenmoncmparuu

AHanoToBRIE T LI h OBEBIC M3MEPITCILHBIC UPHGOPT 1, KOMITBIOTCPDHBIC AaTHIIKIL
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HBPCT\IC‘H_L&HHL CKOPOCTE i:}CpBIUU{ﬁ CKOPOCTE, MIHOBEHHAA CKO‘GOCTP;'I 1T YCKOPEeHIE MaTepHalbHOH TC
TTPOCKINII Ha OCI CHCTEeMbl KGOPAIHAET. Croxenne HE])&I\I@HI&HHﬁ 11 CIIQSKSHITES Cl\Op("CTCH

PHBHOE\IEPHDG 11 PABHOYCKOPEHHOEZ prﬂ\flOJHIHGI\inHOC OBITECHIIC. I'p ‘,d!l)HI\H 3ABMCHMOCTII KOOPAMHAT, CKOPOCTI,
YCKOPCHITA, TIYTIH 11 TIePeMe LL, HITT MaTeplia JILHOI TOUKH OT BPpereHI.

(-‘R(‘)ﬁ(')ﬂﬂfr‘ CH( XI‘JPT—TTTx? (‘RDH QIHOTO TIAaTeHITd.

KpuponnseiHoe ABMKEHNE. JBIDKeHNE MATePHATBHON TOUKH [0 OKPYKHOCTH ¢ TOCTOSAHHON IO MOAYIIO
CKOPOCTHIO. YTIOBas CKOpOCTh, MHHeHHas ckopocTs. Ilepmon m uwacrora ofpameHnsa LleHTpOCTpeMUTEIbHOS
YCKOPEHIE,

Texrmdeckie ycTpolicTea I IIPaKTHUeckoe I[pIMEHeHIS: CITIAOMET), MBIDKEHNE CHADSIOB, LSIMHBIS 1
PeMEHHEIE TIepegadil.

Henionempayuu

Mogenn creTeMbl OTCUETA, MILTEOCTPAIT KITHEMATIUSCKIIX XapakTePICTIIK JBILKSHITL

11; GCfl SOBEHIIC ABITT dHIT3MOB.

[apenne Ten B BO3OYXE U B Pa3peKeHHOM MIPOCTPAHCTRE.
HabmozaeHne ABIKeHIA Tela, OPOIIEHHOT0 MO YITIOM K TOPI3OHTY I TOPM30HTAILHO.

W3mepeHiie yCKOPEHI CBOOOLHOTO MajeHIL.

Hanpasnenne CKOpOCTH TIPH ABILKEHITN 110 OKPYKHOCTIL

Vuenirieckuil 3KCHEPUMeHin, Ja0OPanopHbie PaDOnib

VsydqeHne HEPaBHOMEPHOTO ABIEKEHIM C HENBIO OIPeAeIeH Il MIHOBEHHON CKOPOCTIL

Meenenopanie  COOTHOIISHIT  MEEIY m«'Tﬂz\«HL Hpoﬁz(em{bn\m TENOM 38 TOCIEefOBaTeNIBHBIE PaBHbBIE

BPCMOHI TP PDEBHOY
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UPEHHOM OBITKCT 1 CKOPOCTBLIO,
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YIK [paBHO 1t
Wsygenie ABIDKSHID MAPHKE B BA3KOH IKIIKOCTIL

MayaeHne ABIDKSHIT Tena, OPOIISHHOTO TOPH30HTATEHO.

Tena 2. Junanura

ar

HpHHHHH OTHOCHTENLHOCTH [anmnes. d@PBLH axoH HrroToHa. I”JT.HGPIH'IHHBHBE- CHCTEMBI OTCUETA,
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viaTepHannioh
3ak0oH HEI0TOHA AT MaTepHalbHEIX TOUEK.

3aK0H BCeMHpPHOTO TsaroTenns. Cina TsukecTi. [TepBas kocyimaeckas CKOPOCTD.

Cuna ympyrocTi. 3akoH ['yka. Bec tena.

Tpemie. Bumer TpeHus (TOKOS, cKombweHms, Kadedis). Cuma TpeHma Cyxoe TpeHna Crna TpeHna

CKONTRICHIIA 11 oA TﬂE‘TﬂTﬂ TIOK O, T\D %fbfli WIIeHT Tpr,?fﬂ'?jj C‘}T_I_ﬂ COTINOTTIRIICHTIIS TTNIT I
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R WIOKOCTIT

ITocTymaTensHoe U BpallateIbHOS ABIDKCSHIIC a0COMOTHO TBC”L[O IO Tela.

J

MOMeHT CHITEI OTHOCHTRIBHO OCH Bparmenisl. [Inevo cimsl. Y CIOBI PABHOBECIT TBEPAOTC Tella.
Texnmueckne yeTpolicTBa 1 TIpPaKTHIecKoe TIPHMEHEHHe: TMOANINTIHHKN, ABIDKEHNE NCKYCCTBEHHEIX
CIIyTHHKOB.
Ed«wom‘mpauzm
SBrenue 1

Bropait 3akoH HMO""OHc
i’l”’\Icp HITE CIUL
CIOKeHe I



3aBHCHMOCTD CIUTH YIIPYTOCTH OT AeOpMariifi.

Hepeconmocts. Bec Tena TP YCKOPEHHOM TTOOBENMS I [TafeHITIL

CD’”&BHF’H}IR CHII TPEHITI TTIOKOH, KaueHIl 1 CKOILHCHITL

Y CIIOBISI PABHOBECTIST TBEPAOTO Tera. BIIE paBHOBECH.

Vuennuecruil sxchepumenin, 1a00pamopHvie padomvl

Vayuérne apmaeHia OpycKa Mo HAKITOHHOI MIOCKOCTIL

Hcenenopanme 3aBuCHMOCTH CIT YIPYTOCTH, BOSHHKAIONIIN B TIPYIKIHE H Pe3HOBOM ofpasie, oT X
KMallriI.

Heenenopamnie }"CHOBI‘H%[ PaBHOBCCITA TBép_ZLOTO Tena, MMEIOIIETe OCh BpallcHiil

exa 3. 3aronst COXPAHEHHET 8 MEXTHUKE

T, eres r A AINTTA TTT TTAYE  meTTTeTT £
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TCPIalbHbIN TOUCK. ribillydbl CIAbL M IHBMOHCHIIC

HMITYITHCA Teld. 3aK0oH COXPAHSHID MY IBCE
PadoTa ciomsl. MoImHOCTE CHITEL
KuneTraeckas 2Heprist MaTepranbHoll Touki Teopenma 0f M3MeHeHI KITHETIMECKOI 3HEPTII.
[TorenumaneHas »Heprist. [[oTeHIMATRHAS SHEPTHS YIIPYTO Ae(opMHUpOBaHHON NPY:KHHEL [loTeHiiansHas

SKTIBHOC OBITKCHIIC.
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Tloten HH”{HBHHC M HeNOTeHUHNAmbHRle cimel. CBI3b pa'\:)OTH HeTIOTCHITMAaIbHEIX  CIJT ¢ II3MCHCHICM
MEXAHTTECKOH T DHSPTIIH CHCTEMEL TCIL Saxon COXpaHeHITA I MEXAHITIECKOIT SHEPTHIL
)Tﬂpyl ¢ 1 HEeYTIPYTTHS CTOMKHOBCHITA.

TexHnuecKkie yeTpOICTEA M MPAKTIIECKOS TIPHMeHEeH e, BOAOMET, KOMED, NPYKIMHHEIN MMICTONCT, ABIDKSHIR

I3

paKerT.
Aenoncmpaniui
3aKOH ¢C “’P?IHCHI-I‘?I TMITYIIBCA.
10¢ ABITREHIIE.
Tepexon HOTEHU,H’UIBHOﬂ SFHEPTUH B KHHETITISCKYIO 1T 00paTHO.
Vyenuuecruil sxcnepumenm, A000paimopHele paoonvl
Vlzyuenne abCONOTHO HEYIIPYTOTO yaapa ¢ TOMOUIBIC IBYX OAMHAKOBLIX HITIHAIX MaATHIKOB.
Hecnepopanme cBs3M paboTHl CITBL ¢ M3MEHEHMEM MEXaHHYeCKON 3HePImH Tella Ha MPHIMEpe PacTsDKeHIT
PE3MHOBOIC KIYTA.
Pazgen 3. MoneryiapHas Gu3uKa H TepMOTHHAMIIKG

Tema 1. GCh:’?Gbl MONEKYNAPHO-KUH U YECKOR 11e0PHE

(OCHOBHBIE TOJOKEHNS MOTEKYIAPHO-KIHETIHISCKOT Teoplil 1 FX OIIbITHOE 000CHOBAHINE. BpOYHOBCKOES
neickenne. Juddysna NXapaktep ABMACHIST M BlaNMOACHCTBIA YacTHIl BellecTa. MOENH CTPOeHMS Taloe,
SKIIKOCTel! 1 TBEPIEIN Tell 1 OOBACHEHNE CBOIICTE BellecTBa Ha OCHOBE 3THX Mofenell Macca I pasMepsl MOJISKYIL.
Fommectno pemectea. Hoctogusas ABoragpo.

- TeruioBoe pasHoBecue. TemmepaTypa i1 ¢é m3meperue. [llxana Temmepatyp Lemberst

J\"lO,‘.l‘Cllb MACdIbHOIO  1d5d. OeHOBHOE YpdBHEHWE i\.lOJlCK\"JJ}lDH(FKMHCTHL.[ECKQ}UL 1TeOpHid ACEINbHOLD  d3d.
ABcomoTHas TeMIepaTypa Kak Mepa cpejiHell KIHeTIHeckoll SHepIii TeTIoBoro ABInKeHns wactil rasa. [kana
Tenmepatyp Kemseuna. ['azosbie 3aKoHEL Y papHeHne Mengeneepa—Kaneifpona. 3axon Jansrona. M30MpoLeccH B
HealbHOM Ta3¢ ¢ IIOCTOSHHEIM KOMMUECTBOM BellecTsa. | paduueckoe TpeAcTaBlIeHIe M30TPOIECcoB: H30TepMa,
1130X0pa, 1modapa.

Tavrrrantra yr £ A AR AR

LOAMIIITURANT Yo VNI L

J@ﬂf()HC}??pC?HUH

OTNBITEL AOKA3LIBAIOLIIE JHCKPETHOS CTPOSHIIS BEIIeCTB, 11 'lOI“pﬁ(bIHI MOJEKYII OpTaHIHbeCKIx Cog TTITHEHITIL

OmneITe! 110 A gy3ii KIAKoCTe! 11 rasos.

Mopens OpOYHOBCKOTO ABIDKSHITL.

Mopgent ommiTa lTTTrhW:_

OTIBITEL JOKA3BBAIONIIE CYTIECTBOBAHIE MEKMONEKYILAPHOTO B3alMONeCTRIIL.

Mozens, MImoCTpHPYIONas TPHPOLY AABISHII a3a Ha CTEHKH COCyIa.

OMBITEL IIITOCTPUPYIONINE YDaBHEHIE COCTOMHITI HASaIbHOIO Ia3a, M30TPOIECCE

Yienuuecruti srcnepunenm, ia0opamopHoie padomst

Onpefeneniie MAcChl BOZAYVNA B KIACCHOH KoMHATE HA OCHOBE M3MEPEHI 00BEM
SMIISPATY bl BO3AYXA B Hell.

=4
=
[a¥)

KOMHATDL, JdBICHI 1



VceneoBaHIe 3aRHCIIMOCTH MERIIY MapaMeTPaMi COCTOAHILT PaspekeHHOTO Ta3a.

Tenar 2. Ocrogot mepMOOUHAMUKY

TepMOAHHAMITIECKAS CHCTeMa., DHYTPEHHSI SHEPriid TepMONMHAMIMECKOH CHCTEMBI I CIOCOOH &€
ineHeHns,  KOMIMecTBO TeTIOTH M pafoTa. BHYTPeHHss 3HEPTHS OfHOATOMHOTO HIEANBHOTO raza. Bumsl
TETITOTIEPSAaTH; TeTINONPOBOAHOCTE, KOHBEKIILL, I3IVUeHNe. YJENbHAA TEeITOEMKOCTh BeIlecTBa. KOMImecTBo
TETIIOTH TIPH TETHIONEPENaUE.

Tomsitne o6 agmabarHoMm Tiporfecce. Llepphil 2akoH TepMOIMHanMuKIL [[pHMeHeHIE MMepBOTO 2aKOHA
TePMOANMHAMIKH K I30Tponeccan. [ padiideckas MHTePIpeTaLyis paboTh rasa.

Bropoii sakon TepmoiHaniii. HeoOpaTHMocTh IPOLECCOB B NMPUPOIE.

TeruioBEle MAIIMHLL [IpHHEMITEL AeiicTBIA TernloBblx MaumiH. llpecOpazoBaHid >HEPIHI B TEIUIOBBIX

Wi IaN T and JWTT'\".‘-TY’Y‘ TTATT TOT ~rrrrrrT 1 lrreem Koo
QLI FIEICIAN, By FOr1iivilaan 1100 ICOIIGTC QIOMIIDL IR0 eapl

ITT TIGIenIicro
IR HEMIVEI B (SRS

IelfCTBHA 31&\DHOHILI€-CMI@ NPOGTENbL TETIIO3HEPTETHKIL

Texmimeckie yeTpolicTRa M TpaKTiHMeckoe NPHMEHSHHe! IBITATENb BHYTPEHHETO CropaHns, OBITOBOI
XOTOMMTLHITK, KOHINIIIOHE].

Hentoncmpanuu

WManenenme BHYTDEHHS 11 3HePTI T TIDIT COREPITTEHITIT PAGOTLI BREITST TNODKN 113 DYTRITEIT IO :FTUI(‘ RIIEM

" = S e X -

o

CILATOTO RO3AYXA, Harpeante >(hipa B naTyHHOI TpyOKe TTyTéM TpeHNA (BIASOAEMOHCTPALIT).
H MeHeHIe BHYTPEHHEH 3HepTHH (TeMIIepaTyphl) TeNla TIPH TeIlionepeaaie.
TIEIT TIO aAHabaTHOMY PACHIFPEHITO BO3AYXA {OMBIT ¢ BO3AYIIHBIM OTHIBOM).
t\’IO meni mapoBoi TypOIHEL, IBUIaTENsS BHYTPEHHErO CTOPAHILL, PEeaKTHBHOTO ABNTATEIIL
Vienudeckuil skcnepumenm, 1a00pamopusie paoonivl
Maneperiie yaensHOM TeINOEMKOCTIL
Tema 3. Azpecamnsie cocnioanus senjecimnea. La3z08bie nepexodst

TTru~ ST TITTA  TT  TANTITIATIAATITIO LA serroaa Ty
J.Li;‘llJUUUlJ'deb'(iK‘MLG M RuHAdCHCaliiiz, FIGIad{ e

o oxymeHne. ASCOMIOTHAS 1 OTHOCHTEIbHAA BIAXHOCTH
BO3AyXa. HacHINeHHBl Tap. YAenpHad TerioTa MapeobpasOBaHiid. SaBHCHMOCTD TeMIIEPaTyphl KHNEHIT OT
TaBIeHILL

I'Béproe Teno. KpucTannnyeckie I aMopQHbIe Tena. A}IlIJOIpO'IHET CBOMCTB KPHCTAIIOB. JRIIIKIE KPICTATITb.
COBpiﬁMGI—THHF vaTepHasl. [Inapnene u KPHUCTALTI3AINLL. Y HenbHas TeIoTa iaenerst. CyOmnMarni

YpapHeHNHe TeIoBOro tanaHea.

TexHMuecKHe yeTPOTICTRBA W TPAKTIIECKOe MTPHMEHEHIE! THIPOMETD 1 TICIIXPOMETP, KalOPHMETD, TEXHOMOMIT
TIONYICHIST COBPEMEHHBIX MATEPHANOB, B TOM YICIe HAHOMATEPHATOB, 11 HAHOTENHOIOTHIL

HHenoncmpayuu

CBOICTBA HACBILEHHEIX TI4POB.

Kumerte mipi TOHITKeHHOM JaBIeHINL

Crioco0sl M3MepeHI BIaKHOCTIL

Habmopenne Harpepanis 1 INaBIeHI KPHICTALTIISCKOTO BEleCTEE.

,-_gc:woﬁc"*

Vuenuveckuil sKCrnepunenn, 1a0opamoptvie paoontel

ILM gHIe OTHOCHTENRHON BIaHOCTH BO3AYNA.
Pasyjgen 4. ﬁ.mempemﬁmm Ka
Tenta 1. Diekmpocmamid

IMe R TNIINAINTT Tl SISk TNITec I LEDL ‘qu RITTA 2T
b (TR el JINEKTPHUECKI 23 el

S5 (SR

TOIYTIPOBOMHITKIL. 3aKOH COXPAHEHITT 2IEKTPHUECKOTO 3apsiaa.

BaanvomelicTBie sapagoB. Saxod Kymoma, ToduedHblT STeKTpIMecKmil sapsy. DIEKTPIeckoe  TOne.

Hﬂﬁpﬂ}}iéHHOCTB SIEKTPHUECKOTO MOJHL HPHH'LH]H CYTIEPTO3HMIIIT SISKTPITISCKIIX ronefi. Jinmim HArp SKEHHOCTH
BICKTPIYECKOTO TIOJL

Patora cun DAEKTPOCTATHHECKOTO TIOJHAL Tloterman. PasHOCTh HOTEHIINAIOR. HpOBOHHIH{H 1T ZI3IeKTPIKIL B
BIEKTPOCTATHHECKOM ITOJIE. L LU-:H@KT“HFI@CI\"M MPOHIIACKMOCTD.
Dnex TpOL MKOCTD. I\OHI{@]—ICSTOP. ~.JIICI&H)OL-I\-E\ OCTL  TUIOCKOIO  KOHACHCATOPd. 9%16 PIIBT 3aPsRKEHHOIO

KOHACHCA1TOPd.

TexHUUecKie yCTPOICTBAa M TIPaKTIHecKoe IPHMEHEHNe! 3MeKTPOCKOTL, 3IeKTPOMET], SMeKTPOCTaTHIeCKad
3aTINTa, 3a3eMIcHHe AeKTPONPHOOPOR, KOHASHCATOP, KOTIHPOBANBHEL armapat, crpyiHbli IPHHTED.
Henoncimpauiil



OHCTRO I NMPHHLUIM ASTICTRIA 3K TPOMETPA.
BaanvonelicTBIE HARIEKTPH30BAHHBIX TeIL.

Dnex Ipl- UeCKOe TOJIE 3aPKEHHbIN Tel.

ITpOBOAHNKH B 3IEKTPOCTATIYECKOM MOTE.

DNeKTpOCTaTIHIECKas 3aIIHTa.

Ell’ﬂjlt‘l\”ll:‘l‘]_l(!'l B e KIpocldl iy ec KoM 11001E.

1

o}
=1
bl

3aBICIIMOCTD TEHG;(TI}O%I\E(OCTH TUIOCKCTG KOHICHT Top’l OT TIMOLIazll TIMacTHH, PaCCTOMMITI MEHAY HITM
HIBICKTPITHECK oft TTPOHHIEACMOCTIL
i)HGDWT_}I SaPSRCHHOTO KOHASHCaTODA.
YEHUHSCKUT )hc”@g‘)lﬂn’f‘i?? uOO[)J}’VO‘?H’EEL p’/OO yisH

SN CTEONATTT TETT
j2as SMKCCTII KO fs ¥

i

. SHCATODE.
Tema 2. Hocmonanmetii snekmpuyeckuiil mox. Toxu 6 pa3iuuHsix cpeoax

DONeKTPIISCKI TOK. YCIOBHA CYIIECTEBOBaHWS 2IeKTPHYecKoro Toka. MeTouHHkH Toka. (Cmma ToKa.
TTocTostHARIT TOK.

Hanpsorenne. Saxon Oua A7 yaacTka 1T

ﬂuPR"‘ﬂyﬁTP(‘yﬁr‘ COTIDOTHRIEHIR VioenrHo2 COTIMOTHRISHIE BallecTRa. [OCTaI0RATAILHOS,

(0¢ COTINOTHRIEHNR, Y TeILHO TDOTHRIIE aiectra, Llocme 0
CMETITAHHOE COSNIHEHIE TIPOROAHITKOR.
Padora amextprrieckore Toxa. 3axon Jxoyng—Jlenna. MolHOCTE DIIeKTPHUECKOTO TOKE.

- BNeKTPOIBILKYIIAS CIA I BHYTPEHHES COTIPOTHRICHNE HCTOUHIKE ToKa, 3aKoH UMa I TOTHOM (3aMKHYTOIT)
‘.HCKTPIIHECKOI-UI 1er. KopoTKoe 3aMBIKaHIe.
SIeKTPOHHAA TIPOBOMMMOCTE TBEPABIX METAIICB. 3aBHCHMOCTE CONPOTIBISHMA METAIIOR OT TeMIIEPaTyPhL
CRepXIPOBOAMMOCTE,

'BHGKTPITLIGCRT/TT"J

TOK B BaKyyhic. CRroticTBRa 3 KTPOHHBIX TIYHKOB.

ICTh TONYTpOBOAHITKOE. CpoficTea PT-TIEPEXOAE.

llf‘il\'ul‘k‘bk A HITKH. CobCTBEHHaA 1 IPUMECHAA I IpoB

[TonyTpoBOIHITKOBEIE :rqm@opm.

J

OAFMC
DNeKTPIYECKIT TOK B PAcTBOpax W PAcIUIaBax BIeKTPOIHTOB.  DNeKTPOIMTHUECKAd  JICCOLMAITLAL.
DNeKTPONH3

DnexTprreckiii ToK B razax. CamMocTOSTeNsHE 1 HecaMocToATensHEH paszpsn. Monama. [Tnasza.

Texnumeckie yeTpoiicTBa M MPAKTIYECKOS TIPHMEHEHIE, aMITepMeTp. BONBTMETD, PEOCTaT, HCTOYHNKIL TOKA,
HMEKTPOHATPERATENEHEE  TPHOOPEL, STeKTPOOCBETUTEbHBIE TIPHOOPEL, TePMOMETP COIPOTHBIEHIM, BaKYyMHBIT
IO, TEPMIICTOPEL 11 (POTOPE3HCTOPEL, TTONYIIPOBOAHMKOBBLT A0, TaTbBaHIKA.

jc’ﬂf()HCi??p(H,’HH

Wanmepentie CIIIBL TOKA 11 HATIPSDKSHILAL

3aRMCHMOCTE COTPOTHRTISHINA IITHHAPITUSCKIX MMPOBOAHNIKOR OT ATIHEL, ILIOMAI ITOTEPEUHOI0 CeueHI 11

MaTepliaid.
R T AneT O = 7 OROTTL -
(CnemagHoe CoenqiiHeHIe APOBOAHITKOE.
THRFIAAS, TRiIARATTE R ETrR ARy ramer TL R R T N SO ———
,L.Ll,-‘}ll\l‘-—“u FPIOWVIC LGOI VI, e 4 l'\-l\il,."\' ‘D}le\)‘ ¥l rLi1D1 L\\Jl \) ‘l\ QCI‘\_LDll\C.mlL l Cl lDDLlALll‘l’u\.fl\\ll voodiviviviid ¥ UL TIING

BHYTPEHHETO COIPOTIBISHILT.
3aBUCHMOCTE COTTPOTIBISHIA METAII0B OT TeMITepaTyPEL
IIpoBoanMOCTE IEKTPONITOB.

Hexporoli paspaz 1 IpoBOAIMOCTE BO3OYXA.

(:}T_{PT(‘)(‘.T{‘H_'W‘\T—W—I}L&I 1‘[!" QROTIMMOCTE T1009,
Lac it s I

1.7

Vuennuecruti sxchepuntenm, 1a00pamopHeie paoonivt
Wsyaenne cMENTaHHOTO COSITHEH L’Il 31ICTOPOB.
Viamepentie SIeKTPOABIDKYINET CHTbl MCTOUHIKA TOKA 1 €I0 BHYTPEHHETO COTIPOTHBISHILL
Hadmonenne anekTponina.
MesnipeaneTHBIE CBA3H
Msyuenne xypca (uamkn 0a30BOTO ypoBHA B 10 KJacceé OCYIIECTBIASTCH C YUETOM COAEPIKATENBHBINX
M, TeQTpac i 11 TeXHOIOIHIL

MEKTIPEAMETHBIX CBSI3 efic KypéaMIl MaTeMaTHKH, 6HOHOTHH, e

. B . S St eoosemee s Hoaee
|

{bI¢ FIOHAMIA, CBA3ZAHHLIC C M3YUIEHIICM METOA0B HAayUHOTG IO3HAHIDI FBIICHIC, HaydHbIIT

H
TIoTesa, QIIIecKast BelIfiIiHa, 3aK0H, Teopiid, HabIFOACHIIE, SKCIIEPIMEHT, MOASIIIPOBAMIIS, MOJCTD, MI3MepPeHIe

o



Mamenamura:

pelieHIe CHCTSMbBl YPARHEHIT I

g

afiHag QyHKIUE, mapadond,

IHrepoona,

X

rpadikir i1

CBO ﬁC'TBEi, TPHTIOHOMETPITHECKIIE (‘l')} HEIMI CHHYC, KOCHHYC, TaHTCeHC, KOTaHICHC, OCHOBHOC TPHIOHOMETPITHECKOe

TOKASCTBO, BEKTOPHL i HX TIPOSKIUI Ha OCH KOOPIIHAT, CIOKEHIE BEKTOPOBE.

{(BIIEI TETIION

TeIMOBRIC
AVICCOUIIaIITL rail

Fuon

Nunvua: o
BOIICT,

Teoepacpus. BIAKHOCTE BO3ZYXa, BETPEL, Sapo

Texunonoaus.:

2. MEXaHITHE

Ba TBE J'),HE X Tel,
LRAHIMKA.

CKPETHOC CTPOCHIC

CKOS [BILKEHIE B JKIBOI pt
cpedatll, TeIuoBoe pHBHOBGCHG}
BeIied

SKHOKOCTEH 1 Tas0B,

TBa, CTPQCHIS
SICKTPITIECKIIS CBOCTRA METalllIOB,

ipoj
SMEKTPITISCKIE SRIEHIA B JKITBOI TIPHPOLE.
ATOMOB I MOIEKYI, MONb BEIIeCTRa,

=

e,

"T]-I(]}[‘I)VT}ILH, OCMOC, TETOOOMEH KIBBIX OPTaHIBMOB

MeTD, TEPMOMETP.

SMEKTP

OIIITITISCK

MOJDIpHAsT Maccd,

I

peo0pasoBadne  ABIAKEHII ¢ WCTIONB30BAHIEM MENAHIIMOB, VUET TpPEHI B TeXHIKE,
TIOATOHTKIL, MCTIOND30RAHNC 38K0HA COXPAHCHMA MMITYIBCA B TCXHUKC (PEKCTa, BOAOMET I APYINC), OBHIATCND
BHYTPEHHETO Ccropadisl, mapopas TypOrHa, OBITORCH NONOAIIBHMK, KOHAWIIHOHED, TEXHOTOTHNH ONYISHIDT
COBPEMEHHBIX MATEPHaToB, B TOM UHCITS HAHOMATEPHANOB, 1 HAHOTENHONOTHH, 3JIEKTpocTaTiveckad 3allita,
ja3eMASHNIE  SMEKTPONPHOCPOB,  KCEPOKS,  CTPYHHBIT  TIpiHTep, MK TPOHATPERATETLHEIE TpIGOPEL,
ANMEKTPOOCBETUTENHHEIE TIPHOOPH, TaTbBaHNKa.
11 KITACC
Paznen 4. DnexTpoAnHaMiKa
Tema 3. Mazrumnoe none. DRexmpomMaziumiAGs UHOVKYUA
Hocrosmnpie MargnTeL. BiansonelicTBie HOCTOSHHELY MArHHTOB. MarsmTHoe Tmoie. BexTop MarHuTHON
HHAY KN, [IpHHITNT CyTepTio3nInel MarHATHEIX Tonell. JInHnn MaruuTHO! MHIyKImI. KapTiHa JUHIT MarHuTHOR
KT TIOM TTOCTOMHBIN MarHiToR

M
poBoAHITKa I 3AMKHYTOTO KOJBLCBOTO ITPOBOIHIKE, I&aT}r K € TOKOM
TIPOBOAHIIKOB € TO KOM.
Crura Amniepa, e€ MOIYIb 1 HATIPABISHIE,
(ﬁTY TT Y W \’\ATTTTQ 53..:-\ "\'r\”w‘! TTIT T7 TTATTIMAMNTITATITIS TTT‘)TT‘-Y-‘ATTT?»J DIOTNCTT T’JTTTT/‘\ 1 TT’\/"'TT?TH T T3 r\ﬂ'
S ALIG LAV, R IR VLD B SO OGRS, 2 D PV NI QO AR I B L A DL D A

Patota cimel T OpeH
SlBnenne 1 mpmxmmmmﬁ

HHIYKITH. 3aK0H 3IeKTPOMarHiTHO

SMEKTPOABHITATEND, §

Bixperoe

DISKTPITHECKOS

{Tparnmno Jlenua.

I’IPLT’" KTHBHOCTE. ABIeHe CaMOMHIYKLIIL
7Hepnm MATHHTHOTO OIS KaTy K ©

DIeKTpOMATH
Te:\'Hrmecmm

Henonempanuu

Nvrw v

\AlIbil

L S s 2
S AR T

OTKIOHeHITS
Jlvnnnm maIy

TTHOE TIOJE.
yeTpoiicTea

11

15831

11

7y
HOY

noIe.

PAKTHHUSCKOC

¢ BICKTPOHHOTO TTYYTKa MartHITTHBIM IT
KITH MarHHTHOTO TIOJSL

i, [ToTOK BeKTOpa MarHHTHON MHAYKLT

KITMH 1)'11“"1}_'[651

.j_TICKTpOﬂBH')i’\"j as
TOCTYIATENRHO B OJTHODOJTHOM MATHITTHOM TTOqTe.

TOKOM.

BramvoaeiicTBIE IBYX MPOBOAHIKOB ¢ TOKOM.

Crma Anmepa.

Heticteme cunet JIOpeHIE HA HOHE! AMEKTPONITE.

Spmenie o7 [CKTPOMATHIITHO

Hparpumo Jenma.

1T HHAY K.

QIIEk

L.

CIHia

TIPIIMCHCHITE!

THIY KT

TIOCTOAHHBIS
YCKOPHWTEIH SIEMSHTAPHBIX TaCTHI, MHAYKITTOHHA ITeUhb.

B TIPOBOIHIIKE,

MATHIITEL

9H6K’Ip OABMIIYHIaA Ciilld CaMOIHAYKITII.

SABUCHMOCTh ';)chmpo,im1",-1'(}»',Lucﬁ ClULbL MHAY KL O CKOPOCTH MSMEHSHIBL MdLHITTHOLID HOTOKC.
E[BH@HH@ CaMOIMHAYKITHIL

Vyenwmecruti IKCHEPUMECHI, —ILJOO}]C‘}?’OIJHE[‘) p(fOOfﬂb"

¢ MATHIITHOTO TIOJA KaTYIOKIL € TOKOM.
FICTRUS TIOCTOSHHOTO MATHIITA |

DIeKTPOABIKYINAs CIL

ATHHTHOS TIONE TIPOBOIHIIKA ¢ TOKOM. KapTiHa MIHIN MHAYKLIH MarHNTHOTO TOJS JUIHHHOTO TIPSMOTO
OrmmiT Dpetena.  BralnomelnicTsIe

a

ABITAYIICMCA

SICKTPOMATrHITRL



Pazpgen 5. KonehaHnusa 1 BOJIHBI

Tema 1. Mexaruuecrue it MeKmPOMACHINIHOIE KOTCOAH LS

KoneGatensHaa cucrema. CBofommele Mexammeckne xomebanmd. IapmoHimeckne xomedamms Ilepuiorn,
qacToTa, AaMILTMTyZa © Qaza xomeGamiii. [IpyiHepid! MagrHik. MaTemarimdeckill MasTHHK. Y paBHEHIE
rapmMoHITgeckiX kornedanmnil. [Ipeppanieriie SHePIHH P FaPMOHIIECKIX KOTeOa X,

I\':OJICGETICJEbelﬁ KOHTYD. CBO{)OJJ,HMC ':)Ji@l('lpOi\flal'HJ'U'HbJC‘ KUJiCG’dHU}i B HMACdIbHOM KoteOaTel b HOM KOHTYPE.
AHamoria MeXIy MeNaHMUecKIMI I 3IeKTpOMaranTHEMI komebammmvin. Dopayna TomcoHa. 3aKoH COXPAHEHILT
HEPTHI B 1{ealbHOM KOTe0aTelbHOM KOHTYPE.

[Ipepcrapnenne © 3aTyXaiommuX KomeGaHIsIK. DBHHYKICHHblE MexaHmIeckne KomeGanmsa. Pesowa
BrrayaienHeie sMeKTpoMarHiTHELE KojleOaHIsL.

u ~ . -
MTarmanaogoil 70K ( »-ann,, IMANLELIT TIENSMANOLIN. TOK N {mvrnvnv.-

L
ae HuTB\'IL'HlCC SHaUSHIS CHIILI TOKA I HallpKCHITA.

fP’IHCfi)Up MaTop. ]Iﬁ' DHBBOACTBO, Tlepeada I1 HOT[‘COT\?HTIL DIICKTPHYCCKON 3HEPIrHIL DROIOTHYECKIE PICKIT
TIPH MPOIB3BOACTES BINCKTPOSHEPTTIL I YIALTYPA NCTIOIB30BAHI 2IEKTPOSHEPITIL B HUBL;C‘:,A’_[HLBHOﬁ

RIT3HIL
Texrmueckue \CTPOHL TBa I1 IIPAKTITHEeCKOS TIPHMEHSHHIE! ’9HCKTPI-T‘{€:CKHFI 3BOHOK, TEHEPATOop ICPeMSHHOTO
TOK ! JITTHIINT ‘\'TPK’]”'\\\TT( nenay.

,Jan;ommpm,mu

Hceegopaniie mapaMeTpoB KOmeSaTenpHoi ¢crcTespl (TIpY KITHHBLL I MaTeMaTHIeCKIT MasTHIK ).
HadmogeHne 3aTyXaioix KoneOaHm

Hccnenopannie CBOHCTB BRIHYASHHEIX KOIeOaHITL

Habmonentie pesoHaHca.

CroGomHble 3TeKTPOMArHITHELE KOIeOaHRIs.

Ociin JIOTPpaMMEL (ZWBTIMT\ITOL TI1 CHIEI TOKA 1 HANPSKRHILA OT BPESMEH ) [T 3MEKTPOMATHNTHBIX onedaHi.

Pe30Hans Mpil oCHEAT
Momenb THHII SIeKTPONepeaaurL.
Vienudeckuil skcnepumenm, Jadopamopusie paoonivt
VccneoBaniie 3aBIUCHMOCTH TIePHOIa MATEIX KONeOaHIil IPy3a Ha HITH OT AJIFHBL HUTH 1 Macckl IPy3a
Vcenenosanne MepeMEHHOTO TOKA B LETH I3 TOCHEeIORATeNbHO COSAMHEHHBIX KOHASHCATOPE, KATYIIKI
PeINCTOPA.

]
i

Tema 2. Mexanuueckue i 3MeKMpPOMGSHUIHEIC S0THbL

MexaHUdecKe BONHEL VCIOBIS pacripocTpaderiit. [leprnon. CKopocTe PacTpOCTPaHeHit 1 AJTHHA BOIHEL
TTolepeUHble 1 IPOACGIBHLIE BOMIHBL HHIeDhepeHLs 1 ANQPAKLs MEXAHHYECKIX BOILH,

3pyk. CropocTh 3ByKa. I poMxocTs 3Byka. Beicota ToHa. TenMOp 3ByKa

IIeKTPOMATHHTHBIE BONHEL Y CIOBMS M3TYUSHIIA 3eKTPOMATHITHEIX BOMH. B3armHas opHeHTalI BEKTOPOB
HE B Ve 'W@I«Tpouqrvmmﬁ ponHe. CBOMCTRA 3MEKTPOMATHHTHBIX BOJH: OTPAKEHNe, MPeIOMISHIE, TOIAPI3aiiLy,
THPAKIA, THTE p permm CKOPOCTD 3MeKTPOMATHNTHBIX BOIH.

TT e

nTTa ATt [ l~trs sarrarrrs ~ T TR
Laaiia 38X

% sony. [Iprdeneniie STeKTPOMATHITHIY BOIH B TeXHIKE 1 OBITy.

HPHPLNHLH AMHOCBS3N T TeleBHASHILL. Pajionorariis.

DIeKTPOMATHITHOE 3aTPsI3sHEHNe OKPY:Kalommeil cpe

Texmimeckne ycrpoficTea ¥ TpaxTHUecKoe IIPHMeHeHNe! My3BIKANbHBE MHCTPYMEHTDL, YIBTPasByKOBasd
AMATHOCTHKA B TEXHHKE 1 MeAHIIIHE, pagap, PaJHONpIéMHIK, TeleBI30p, anTeHHa, Tenegon, CBY-Teds.

‘r—f 'liq?-Jr“i?'lﬂ I’NHH

O6pazoBanme I PacTIpOCTPaHEHIE MOTIEPETHBIX I MPOAONBHEIN BOMTH.

Konebmonieecst Teno Kax HCTOUHIK 3BYKA.

HadmomeHie OTPaKeHIs 1 TIPENOMISHILT MEXaHNTSCKIIN BOITH.

HaGnrogennie nHTepdepeHIIM 1 MIQpaKiiin MeXaHHTeCKIX BOIH.

3BYKOBOT penoHaHC.

HafmogeHiie CBsI3i TPOMKQCTH 3BYKA I BBICOTH TOHA ¢ aMILTHTY DO 1 9acToTOl KoredarHmi.

Vccnemosanne CBOMCTB UEKTPOMATHUTHEIX BOJH. OTPAKEHIE, TpeloMIeHNe, TOLAPH3ALMS, JIPPaKus,

Va9 CBeTd.

OMETPIUECKAsT ONTHKA. [IpgmoiliHeliHoe pacTIpoCTpaHeHe cpBela B OIHOPOLHOH Cpele. JI
Toueannii MCTOUHITK CBETA.



C ‘lp"ld SHIIE CBeTa. SAKOHEB QTPaCHIDI CBeTd. 11 1OCTPOCHNE 1 EPH e M B TITOCKOM 3epKRane.
Hpcﬂul\:mchh‘c CBeTA. 3AKOHBI TIPETOMISHIIT CBETH. \_Ec MOTHRIT  [T0Ka3aTens TperoMueHisl. [lonHoe
BHYTPEHHES OTPAKEHIe HDF‘JLHLHBUI YTOI TIOMTHOTO BHYTPEHHETO OTPAKEHIA.

:anncpcm ceeTa. CnoHeI cocTap Genoro ceeta. [lpeT.

Cobrpaioinie I paccempaoImie TiH3EL ToHkas nnH3a. DOoKycHOE PaccTOSAHNE M ONTHYECKas CIHNa TOHKOM

JLHHSEbL. 1_[0 A POCHKE JL:OUP:IA\LHMM B LOU'ipc‘lOLLLJL‘ 11 PACCeBatOU X JIH3ax. (:[:'Opt\»l}’.‘J‘cl 'l'OHKOI"Jl JUAHSBL t"rh;'\fill'l%@}ﬂicj
JaBachMoe JIITHAO.

IIPCZ[E.TH:I TIPHMEHIMOCTH MeOMETPITHECK OH OTITHKHN.

Bonuopas onrika. Marepdepermms ceeta. KorepeHTHbIE HCTOUHIKNA. Y CTOBHS HAOIIOASHIE MaKCHMyMOB H
MIIHIIMYMOB B HHTEP(QePeHITTOHAON KapTHHE OT JBYX CHH(A3HEN KOTePeHTHBIX HCTOTHIKOB.

Ter TTrxch AKTT 1"1'
i1 ERE

AnaTo TTTTO e NaTTTATIIa N AT Tra TTo
CBYTa. L HpPaK

Hadpaxiun [OHBEA peimdTKa. Y COnoBHe HaGmOIeHIM
MOHOXPOMATITISCKOTO CBETA HA AMPPaKIOHHYIO PEIIETRY.

Tlonapimaris ceeTa.

TexHIUecKe YeTPOICTBA 1 MPaKTIYECKOe TPHUMEHEHe: OUKIL JIyTa, (OTOarmapar, NPOeKINOHHbI armapar,
MIKPOCKOTI, TEJISCKOIT, BOTOKOHHAA OINTHKE, ,U,H(})p’dKHI-IOHHﬂH pfiﬂléTK’d, TIOTEPOILA.

,Vm_mmﬂ_mmzz!_ijg_/

[IpsaMonuHeHOE PAcTIPOCTPaHEHNe, OTPaKeHNS I MPenoMIeHNne cBeTa. ONTIHeCcKe NpuoopsL.

TomHoe sryTperHes oTpaxerie. Mogerns CReTOROA.

Hccenemopaniie cBONCTE H300pake I B IMH3AX.

Mojeni MIKPOCKOIId, TETeCKOTIA

Hafmonenne mHTepQePEHLII CBET

Habmropenie Andpakini cBeTa.

Habmonenie ANCTIEPCHN CBETA.

; KI ELIO upHTMbl

TTonmyuene creKTpa ¢ TIOMOMIBIO A PaKIiIoHHON PEIIETKIL

Hatmopenie TIQIIAPIT3ALI CBETH.

Vuenudecrutl akcnepuMeHin, aoopamoptsie Danonisl

Wamepennie mokazaTellsd MPEToMIe I CTEKIA.

Hecnegopanie cBOCTRE M200paiKe NI B IIHHAX.

Habmropenne ANCIEPCHN CBETA.
Pasnen 6. OcHoBbl cieuHanbHoll TeOPHH 0THOCHTEIBHOCTH

Tpaniipl MPHIMEHNMOCTH KIACCHIECKON MeXAHNUKIL [lOCTYNaThl CHeNanbHON TeOpHi OTHOCHTENBHOCTIL
HHBAPIAETHOCTE MOAYILA CKOPOCTI CBETA B BAKYYMeE, TIPHHITMII OTHOCHTENbHOCTH DIHIITe Ha,

OTHOCHTEILHOCTE OAHOBPEMEHHOCTH. 3aMe/INIeHIe BPeMEeHIT I COKPAIeHe JIIIHEL

DHEPTIS 11 MMITYJIbC PEIATHBICTCKON JacTHIEL
CBSI3b MACCHL ¢ taﬂepmeﬁ 1 MMITYILCOM PETATHBUCTCKOI HaCTHITEL. DHEPTIS ITOKOS.

L B e

E /e DGR I U AT

Tena 1. Dnemerimst fce;ﬁmm‘-"m? ORFHENY

1 oToHel. Popmyna [Inanka cestsi SHeprii (hOTOHA ¢ €TI0 YacTOTOH. DHePIIs 1 IMITYJIbE (POTOHA.

OTkpeITie u uccnenopanie poroapdexta. Omate A, . CTomeropa. 3axoHbl (POTO()
Ditnmreiia i Gotosdderta. « KpacHas rpammar GortosdderTta.

TMarmew
e bl S

KTa. Y PaBHEHIE

1
1

mie creta, Orerrer 11 Ho fTefenera

(USRS ake N

NIIMITHeCKOe JeTICTRIIC CReTa.

Texmmec&m yeTpOlicTBA 1 TIPaKTHveckoe TpIMeHeHHe: (oTosneMeHT, (POTONATUNK, COTHeUHas Garapes,
CRETOIIO,

Henioncmpayu

DoTO:! %(]?(IJCRT Ha YCTaHOBKE € HHHKOBOI TacTITHOM,

Vlcenemopaniie 3aK0HOB BHeNIHero QoTo3dexTa.
CpeTonno.

Tensar 2. Campoenne amond



Mogens artoma lomcoma. Omeitel Pesepdopia 110 PaccedHITO o -4acTHIl LlnaHerapHasd MOLENb aTOMAE.
Toctynater Bopa. M2nyaenne 1 Mornomerie GOTOHOB TIPI HEPeXO/ie aToMa ¢ OAHOTO YPOBHA 2HEPIINT Ha IpyToil
Buaer criextpoB. CTIKTP YPOBHEI 3HePIHIT aTeMa BOLOPOIA.

BomHoBEE cBOICTRA YacTHIL Bomust e Bpoiing. KoplycKyIapHO-BOTHOBON AYamirsd

CTIOHTaHHOE 11 BRIHYKISHHOS 31y IeHIE.

TexHITUecKkTe YCTPOIicTRA W MPakTHYECKOE TPIMEHEHIE CTEKTPATbHBI aHANN3 (CHEKTPOCKOI), Tasep,
KBAHTOBBIT KOMITEIOTED.

Herionenmpayuu

Mopens ommita Pesepdopaa.

Onpenenenne ANIHLL BOJIHEL JTa3epa.

HalmoACHIC MITHCHYATEIN CTICKTPOB HATYHCHIT

Jlazep.

Vyennyecruil sxcnepumenin, A000pamopHble Paoonivl

Hat ICJCHIIC TTHeITaToro CIIeKTPA.

T& 3. Aniom

€)X TPOSHMS  IIpa. (‘)'WDLITHQ ok (THBHOCTH.  (OTIBITE

CTIE

MMEHTE

m
i s
Pesepdopna 1o OMpeeNeHIIo cOCTaBa PAANOaKTHBHOIO HI3IY
Bmsimite pagioakTHBHOCTH Ha AIBLIE OPTAHIIMEL
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‘ OTKpBITIE TIPOTOHA W HeliTpoma. HyKIToHHas Mofens Anpa I efizendepra—tisanenko. 3apsa supa. Maccosoe
TCTO sAApa. M30TorsL

Anpda-pacnan. DnekTPOHHGIN M MO3HIPOHAEIT GeTa-pactian. ['amma-mpsmyuerie. 3akOH PamHOAKTHBHOTO
pacnazga.

DHepTrHs CBA3I HYKIOHOB ﬂpc ﬂ;[z.pﬂbh cumel. HedekT Maccrl sapa.

Hmp%m peaxtop. TeprMoAnepHbIl CHHATE,
ACTIeKTHI SITePHOIT YHePreTHKIL

DieMeHTapHble YacTHIEL. (OTKPEITHE TO3HTPOHA.

MeTto/e! HabMIOMSHI I perHCTPalliIH AMeMeHTAPHBIN YaCTIHIL

(VLT TARIAITTATTET
=y BTl

3. [Ipo6meMel 1 MepCTeKTHREL SATePHOI] SHePTeTHKIL DKOIOTHIECKNe

O KaNTHHE! 3HNS.
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Te\ HITIECKIe YCTPOICTBA 1 MPaKTHUeckoe TIPHMEHSHIe: NO3IMETp, Kamepa BIlbcoHa, SUIEPHBI peakTop,
aTomMHag OomMoa.
Heaonempayuu
CUETUHK HOHIBIPYIOMIIN acTHLL
Yyenuuecruil sxcnepunmenm, 1a00pamopHole Paoomivl
VlccmenoBanmie TPEKOB YacTHIl {110 TOTOBEIM (DOTOIPAQIITM ).
“Casged 8. DJleMeHThI ACTPOHOMIIH H ACTPOQUIHKI

rdilbl PASBIATHI ACTPOHOMMIIL. TIPHIUIEAHOE 1 MUPOBO33PEHYECKOS SHAUCHIES 4UIPOHOMILIL

Bun seéspuoro meda, Co3Besans, SApKiie 3BE35L, TIaHeTh, N BIAIMMOS JBIDKCHITE.

ComHeTHAasT CHCTEMA.

Cormme.  Conpednasi akTHRHOCTE., Meroummk sHeprun  ComHma I 3BE34.  3BE3NEL, UX  QCHOBHBIS

\"‘iPHKTCpHCTIH‘\'H. HH‘? rpani da «C kTD’UH)HEITI x1acc — CBCTHMOCTE». BBéEHH I‘HE]BHOF’. TIOCHEAOBAaTEIBbHOCTI.
Iy connn L AmaTTIR e~ T amdar  TramITalt maemananaTanniasTy  Dirornantaa  oTROSTHES  3REAT
SAUADPIVPLIVIVA L D NIVIGE AL LDV L VLIV L DA JL/L IDVIL 1J1AaD vyl TIVCI VDA L VLD AV L PE ,L,‘H-}‘ 1prernnvy A= li,-‘k'&,nil\— D2DWOLL

CoppeneHHLIe PeICTABISHI O TIPOMCXOAISHNT I 3BoIoIN COTHIA 1 3BE3/]. DTATIBL JHI3HN 3BE.

Mreunsiii Iyt — mHama [anaxtika. onowenme i pproxenne ConHia B [Mamaktmke. THITBL TajlaKTIK.
Panmorazax Tk 1 kpasapsl. HEpHEIE ABIPEL B SIpay TalakTIIk.

Beenennas. Pacmmpenne Beenenmoif. 3akon XaGGma. Pas6eraxne ramakTmk. Teopist boneinoro B3peBa.
PeniKToRos ImryaeHIe,

Macmtaduas cTpyrTypa BeenenHoll. MeTaranaxTiixa.

Heperménneie mpobiensl acTPOHOMIIIL

Yaenuueckue Habmooena

Hafmone s HeRoOPYKEHHEIM THAa30M ¢ MCTIONB30BAHIEM KOMITBIOTEPHEIX MPINOKEHIN JUTT OHPPTLCT‘P} 115
OO HIS HeGeCHBIN ODBEKTOR HA KOHKPETHYIO ATy OCHOBHEIE CO3BE3NILT (C@BepHOre MONY IIapIT 1 APKIe 3BE3]

Hadmonenng B teneckorn Jyasl, maser, Mueusoro Iy



Ubobdiaoiiee NOBTOPeHIIe

Poms u3uKi W aCTPOHOMIM B SKOHOMIMECKOH, TeXHONOTMYECKON, COLMANBHOM M 3THUeCKON cdepax
JeSTeNLHOCTH UeNoBeKa, POTbh M MecTo (I3WKH M acTPOHOMIH B COBPEMEHHON HaywTHON KapTHHE MDA, POIh
(uzrmeckoll Teopni B GOPMHUPOBAHII TPSACTARIEHIT 0 (I3IMecKkoll KapTiiHe MIPa, MECTO (PM3MIecKOil KapTHHb
MITpa B 00IIeM DSy COBPEMEHHBIX eCTeCTRBEHHO-HAYIHBIX TPEACTABIE I O TIPHpOIe.

MesxnpeMeTHbIE CBA3H

Mayueme xypea qumnkn GazoBoro

DAEPIKATSILHEIN

2

MEKTIPeAMSTHBIN CBSI3EH ¢ » KypCaMil MaTeMaTIiKIL, GHOHOIHH NIMITL, TEOTPadpiil 11 TEXHOIOITII.
Meoicy ?p«Oh‘v’iﬂhbzé‘ HOHARNA, CBABGHHDBIC C IT3VISHIIEM METOA0R HAYTHOTO MOSHAHITL ABICHIIC, :Iﬂ}"IHbH'UI 'i)HKT

A iz

TTTIoTeEsa, (]JILITIECRE(CI BEHIHITHA, 3aK0OH, TeOPIAL H’IDTIO,LL'S HIe, SKCTIePIMEHT, MOJSINPOBAHIIES, MOILCD, M3MEPEHIIC.

Momentamura: Trre TrranTite dhuTrTerTen ATTTTU A A moTTTaTr
NVIOEMOmURG I~ TSNS RIS El 0l iR b i'vﬂl\]_!,}l_xi LIy ey RGCE Ln\ (N TanieHd

KOTAaHTeHC, OCHOBHOE TPHTOHOMETPIMECKOS TOISCTBO, BEKTOPHI 11 IIX NMPOEKINII HA OCH KOOPMIHAT, CIOKEHIE
BEKTOPOB, MPOM3BOMHBIE 3MeMeHTAPHEIX (QYHKIUN, MpH3HAKN MoAo0HsA TPEyTONBHHKOB, OTpejeleHNe ILIOMain
TUTOCKITX puryp 1 o0bEMa TelL.

Buonoenus: TEBT]'HUIC&RHL SBIeHII B KUBOH TIpiponae, xomneQaTenbHble OBIDKEHIT B I 5011 TIpIpoae,

T ﬂ]'ﬁTﬂﬁn ITP e TCTRIE ﬁ ANMIAITIINg HA 2 T TIRRIS HHT?I—TTI}N(RT

Xuamua: CTPOEHNE aTOMOB M MOJEKYI, KPHCTALIIYecKas CTPYKTYPa TBEPIABIN Tell, MEXaHM3IMBl 00pasoBaHLl
KPHCTANMIISCKON PeETKM, CIeKTPalbHbLI aHall3.

Teozpachus: MaTHUTHBIE TIOMOCA 3eMIM, 3aleKH MATHITHBIX PYA, (OTOCHEMEKA 3EMHOM MOBEPXKHOCTIL
PE/ICKA3AHNE 3eMISTPACSHINL

Texnonozusa: TITHII MEKTPOTEPeaad, TeHEePaTop MNepeMeHHOTO TOKA, 2IeKTPOIBITATeN b, MHAYKIINOHHAS 1€k,
pagap. PagHOTPHEMEIK, TeleBinop, anTerHa, Teredor, CBYU-neus, IPOSKIMOHHBIT armapaT, BOIOKOHHAA OMNTHKE,
coTHeuHad Dataped.
ILIAIDTPYEMBIE PE3YJIBTATHI OCBOERIIA IIFOIT 4
OBIIETC OBPA3OBAHITA

Ocpoenne yueGHOro npemvera «Dusika» Ha ypoBHE cpegrero obmero obpasopamis (HaseBBIT ypOBEHS)
JOIFKHO 00ECIeuNTh JOCTIDKEHIE CIeAVIOMI THIHOCTHEIX, METalpeAMETHBIN I IPEAMETHEIX 00pa30BaTelIbHBIX
e3yIIBTATOR.
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JOTUHOCTHLIE PE3YJILTATEI
JINUHOCTHEIE Pe3yIbTaThl OCBOSHI yueOHOro npenmeTa «DH3NKa» MOMAKHBEL OTPakalh TOTOBHOCTE H
CTIOCOOHOCTE  OOYUAIOMITNGS PYKOBOACTROBATECA COPMIPOBAHHOI BHYTPEHHEIT NMO3MIMel MITHOCTIL CHCTEMOIl
LEHHOCTHLIX OPHEHTAIN, TIO3NTHEHEIN BHYTPEHHIX YOSHASHI, COOTBETCTRYIOMIIN TPalllHOHHEM IeHHOCTIM
poccuiickoro o0MIecTRa, pacliiperiie KI3HeHHOTO OTIEITa 1 OTIBITA J@ATeNEHOCTH B NIPOLECCe PEamT3aring OCHOBHEX
HarnpapiicHT 11 ROCTINTATENLHOH JeATETLHOCT 11, B TOM UHCIIe B HacCTH.
h 1) rpaskIaHeROTe BOCTIMTAHNA:
cHOPMIPOBAHHOCTE  TPANAAHCKON MO3MIINI OOYYAIOMIETocsd KaK &KTHBHOTO 1 OTBETCTBEHHOTO HICHE
POCCHIICKOTO OOIIEeCTRA,
NPUHEATIE TPALHIIOHHBIX 00MeTeI0BSUSCKII [YMAHNCTIMECKIIX I AeMOKPaTITHeCKIN [IEHHOCTEIL,
TOTOBHOCTE BECTH COBMECTHVIO MEATENbHOCTh B HHTepecax TIPaJaHCKoro OOMIecTBa, y4acTBOBATL B
CAMOYTIPABIEHIN B 00pa3oBaTellbHOI O \p*fmu ALt

TOTOBHOCTDE K I'y 318.HHT'1DHOJI 11 BO'IOH'ICP&;I\OYI ASATESIILHOCTIL,

2) NAaTPHOTHICCKOT ¢ BOCTIHTAHIIA!

Cf.ﬁ]')OpI\'IHpOEﬂHHOCTI) prCCI'IﬁCKOIuI Tp'd]KlIﬂHCKOfI MASHTHYHOCTIL, MaTPHOTI3MA,

[IEHHOCTHOE OTHOIEeHIe K TIOCYAapCTBEHHBIM CIMBOIAM, JOCTIDKCHIDIM pOCCHﬁCI’(IDQ y‘iéHbIX B 00nacTi

3) EYXOBHO-HPABCTREHHOI O BOCHHTAHMA:

chOPMIPOBAHHOCTE HPABCTBEHHOTO CO3HAHIL, ATHYSCKOIO MOBSISHIL,

CMOCOOHOCTE OIEHIBATE CHTYALIHO I nanm\Jalb OCOZHAHHEIE PEIISHITH, OPHMEHTUPYACh Ha MOPaIbHO-
HPABCTBEHHBIS HOPMLI M LIEHHOCTH, B TOM UMNCIe B AeATENEHOCTH YIEHOTO,

OCO3HAHNIE MITTHOTO BKIAAA B TIOCTPOSHIS YCTOIMIBOIC OVIOYINETO!

4) 3¢TeTHUECKOT O BOCHM TAHISN:



2CTETIYECKOe OTHOLIEHHE K MIPY, BKIIFOUas ACTETHKY HAYTHOTO TROPUECTEA, MPHCYIIEro PH3IecKoil Hayke;

5) TPYAOROI0 BOCIHTAHNA:

IHTEPeC K PasiIHUHBIM cdepad NpodecCHOHANBHON TeSTeTBHOCTH, B TOM UHCHE CBI2aHHEIM ¢ (GIBuKoit u
TEXHIKOM, YMEHNE COBEPIIaTh OCO3HAHHBII BRIOOD OyAyILell NpodeccHil 1 peamizoBLBaTh COOCTBEHHEIS JKI3HEHHRIE
MTaHEL,

TOTOBHOCTD I CTIOCOOHOCTh K OOPA3CBaHITO H CaMOOOPa30BaHIIO B OGNACTH (INKI HA TIPOTSIKEHIN Beel
KI3HIT,

6) IKOJIOTHYECKOT 0 BOCHHTAHNA:

TITaHMPOBaEIe 1 OCYIHECTBICHIIC IeficTBIUL B OKpPY JKaroImeit Cpelic Ha OCHOBE 3HaHITI IEIle 131 ¥CT TOIUIBOTO

Cd"@p;‘\[HPDB’IHHOCTb SKOIOTHIECKOI KYIBTYPBL, GCO3HAHIES THO YOAITBHOTO X ApaKTepa SKOIOTITUSeCRIIX 111 O@f[EML

pdCLLHp 11¢ OMBITa AEATENbHOCTH AKONOTIYIecKOo HATIPaBICHHOCTIT Ha OCHOBE HMMEHOIIITNGA SHAHI TIO

7) HeHHOCTH HAYUHOTO MOIHAHMSA:
cpOPMHPOBAHHOCTE MHPOBO3ZPEHII, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO PasBHTI (pH3MUecKOll

OCO3HAHME LEHHOCTH Hay4HOH AeATeNbHOCTH, TOTOBHOCTE B IIpOLecce I3ydeHsl (I3NKH OCYINECTBIATH
MPOSKTHYIO If HCCIEAOBATeIbCKYIO AeATEIRHOCTE MHANMBHAYAILHO I B TPYIIIE.
METAIIPEIMETHBIE PESYJIBTATHI

JiT
TiozuaBaTebHbIe YHHBEDCANbHBIC Vuehubie seficTRus
Fazornie nornuecicue eficTRH
CAMOCTOATRTBHO (DOPMYTHPOBATE T aKTYaTIT3IPOBATE TIPOOIEMY, PACCMAaTPHBATE €& BCeCTOPOHHE,
OTIPEIENATE eIl AeATeNbHOCTH, 3aaBaTh NapaMeTphl B KPHTEPHI I AOCTIIKEHILT,
BRISBISTE 3aKOHOMEPHOCTH U TIPOTIHROPEUITS B paCCI\«IamHBaeI\«E)D; (PIBITIECKITX ABTEHIIN,
PazpadaTeiBATh THIAH PEIIEHIA TPOOIEeMEl ¢ YIETOM aHANI3a MMEIOIIINCA MATePHANBHEIN 11 HeMaTepHaibHEIN
PECYPCOR;

BHOCHTEL KOPPCKTHBLI B ASATCILHOCTL, OLCHIBATL COOTBSTCTRIIC pPE3VIILTATOB HEIM, OUCHIBATL PHCKH
TIOCTIeICTRII ASATCIIEHOCTIL

I BBINIOAHATE PacoIy B alibHOTo, BHPTYydlibHOIT ¥ KOMUHHMpUBAHHOTC

B! )aHMOHGIICTBIL’T
PasBHBaTh KPCaTHBHOS MBIIIICHIES TIPIT PEIICHMIT AIT3HEHHBIX TIPO@HCM.
Bazopnie HCCIeRORATILCKIIE FeHCTRIS
BIaieTh H?l}’TIHOH TEPMITHOJIOTHE \I KINOUEBBLIMIT MOMHATHHAMIT M MSTOIAaMIT q}HSITHCCKOﬁ Hay kI,
BIIaJEeTh HaBDLIKAMIT \T}COUO HCCIIeAOBaTeILCKo 1 TIlﬁOGETPIOﬁ JEeATeNBHOCTH B 00IacTH (ZIIZ)H’}HKIL
CTIOCOOHOCTRIC 11 TOTOBHOCTRIO K CAMOCTOSTEN BHOMY TIOMCKY METOHOB PEIICHIIA 3aAa4u f.ﬁbI SIMYECKOTO COASPIKaHITA,
- TPHMEHSHITIO PasSIITUHLIN METOAOB NO3HAHIDL

BIHEACTb BlAAMIL ASATEIBHOCTH 11O HOAYHCHIO HOBOIO SHAHIB, €10 WMHICDHUDETAL Vi, llp@OGp‘db’OB‘dHLﬂQ I
TPUMEHEHITIO B Pa3INUHbX YaeGHEIX CHTYAITIAN, B TOM YHCIE TIPH COTAHIN YIeOHEIX TIPOSKTOR B OOMaCTH (HI3HKIL

BBISIBISITE TIPHUHHHO-CISICTREHHEIS CBA3M 1 aKTyali3ipoBaTk 3a0ady, BEABIIAThL THIOTE3Y &€ pelleHIld,
HAXONTE apTYMEHTEL IS I0Ka3aTeNbCTBA CBOIX YTREPIKASHI, 3aA4BaTh NapaMeTPsl I KPHTePHIl Delle I

AHATU3HPOBATE NOTYUSHHEE B XOJI& PEIIeHHS 3384l Pe3yIbTaThl, KPUTIYECKI OLEeHIBaTh IX JOCTOREPHOCTD,
TPOTHOSHPORATD H3MEHEHNE B HOBRIX YCIOBIELY,

CTaBNTL 1 QOPMYNIIPOBATL COOCTBEHHEIS 3878wl B 00pa3oBaTelbHOIl AEATENBPHOCTIL B TOM UICHE IPH
3YISHIN I3 TKIT,

JABATH OMEHKY HOBBIM CHTYALIIAM, OUEHIBATH TIPHOOPETEHHEII OIIBIT,

VMETE MEePEHOCHTE 3HAHNIA 110 QI3IKE B TIPAKTIMECKyIO 00IacTh I He AeATeIBHOCTH,

};’I‘.‘[ETB ITHIE]"F]H}QRWTK DHAHT 112 l’\’?”HT‘T‘" TU‘PTTT\ ICTHRD F\(\H"I( T:j‘h

BEUIBHTATL HOBBIS 1S, TIPEHAAraTh OpHMTHHANBHEIE TOAXOIL 1 PeIe I,

CTaBHTE TPOONEME 1 3aJati, JOTYCKarOle anbTepHATHBHEIE PelleHIIL

Pabora ¢ nagoprianpei:

BIIANETh HABKIKAMN TIONYUSHI HHPOPMAIIT (IBIISCKOTO COASPKAHNSA 13 ICTOYHNMKOB Pa3HbIX THIIOB,

CAMOCTOATENBHG OCYITEeCTRIATE TIONCK, GHATI?, CHCTEMATIALINO 11 HHTePIPeTALIIO ITHQOPMAITIH PASIITUHLIN BILIOB

1 POPM TIPECTARASH!



OUeHITBATEL JOCTOBLPHOCTD HH(]’)O DAL

HCTIONBE30RaTE CPEACTBa Hh(l‘k’P\I’HUIOHHBl\ 1 KOMMYHHNKALMOHHBIX TeXHOIOTHIT B PelicHI KOTHNTHBHBIN,
KOMMYHWKATHEHBIX H OPTaHM3aITMOHHBIX 3a1d4 € COOIIOIeHITIeM TP!’OOBBH 11T = PTOHOMITKH, TEXHHKNI Ge30IacHOCTIL
THTTICHBI, pecmncoc@epe:z;elﬂm, TIPAROBBIN I 3THHSCKITN HOPM, HOPB T IH!POA)B‘ISU}R HHOI DCSOHHCHOCTH;

COZHaRdaTh TEKCTHL (ﬁj}]‘ITBIFIGCKOFO COACPHAaHITA B PaslITIHbIX (‘Iﬁ)(}\p?\-iﬂ’]"ﬂf\l c }/'LléTOM HasHa9gCeHITA HH(]}O'[DMHHHH 11
nen epoit Ay JITTOPHIL, BB[’@IIPHH ONTHMAaIbEHYIO ij}OpI\-ﬁJ TIPEACTABICHITA 1T BIT3yal3aifint.

Hbie JeficTRIS:

OCYLIECTBIIATE obIeHTe Ha \ﬂpomx (I 11 BO BHE-YPOUHOI JedTenbHOCTI,
PAcTIO3HABATD npeﬂnocmmcn KOH(INKTHBIN CHTYAINIIT I CMATIATE KOHDIIMKTEL,

pagB pm TO I JIOTHYHO H3TaTaTh CBOIO TOUKY 3PEHIIS ¢ MCTIONb30BAHIIEM SI3bIKOBEIX CPEICTE,

BH@HP iTh TEMATIIKY I1 METOABI COBMECTHBIX ACHCTBIIN C Y FIETOM ODIIIIN HMHTE] PECOB 11 BOBMOMHOC el
HJIEHd KOJLICKTIBA,
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TIPHHIMATE  LICTH COBMeCTHOI ASATEIIbHOCTIL, OPraHIIZOBRIBATL 11 KOOPAMHIIPOBATL JelicTeIsg To eé
JOCTIDKSHITIO, COCTAaBIAThL TiiaH jaeiic fBHH pachipe/ieisaTh polit C }“IéTOI\I MHEHII YHACTHHKOB, OOCYIKIATE

nan ’K'TP’T’TT‘T\ CORMeDT

IS REw SLELWE S B

adOTEL

OIeHIMRATL KaUeCTBO CBOCTO BKIIald I1 KaKoTro yualTHIKG KOMAH/IR! B 0OIIIT YIBTAT T10 p"bp’lOOT‘ AHHBIM
KPHTSPITIM,

MpeAiiaraTt HOBBRIC TIPOCKTHL, OUEHIIBATL TSI C© TIOZMINIT HOBM3HBL, OPHITHHATLRHOCTH, ﬂp’dKTIFISCKOﬁ
‘ HagMMOCTIH,

OCYIIECTBILATE TO3HTHBHOS CTPATEIUSCKOe TIOBSICHIIS B DASIMYHBIN CHUTYANIEX, TIPOSRISITL TBODTECTRO 1T
BOC‘GPH;RL;HHL, OBIThH ITHITIIITATIIB HBIM.

Pb’:“?‘y"ﬂHTHBHbEE‘ HHBEDCANLHBIC ¥ H’ﬁﬁ-ﬁi}"’f CHCTBHA
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aMOCTOATENIBHO LC}-"HIP.". BIATE TIO3HABATENBHYIO ACATEILHOCTE B O0NAcTH (DH3HKH H aCTPOHOMIIN, BBIABIATE
TIpO@.TIfSI\.{bL CTABUTE 1 (POPMYIHPOBATE COOCTBEHHBIE 3a0atdlL,

CAMOCTOATENBHO COCTABIATE IUIAH PEHNISHNA Pacu€THBIX H KAYeCTBEHHBIX 34744, IIIaH BBITOIHEHIT
MPAKTIYecKoiT paboTHL ¢ YIETOM HMEIOMIINCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN 1 TPEAIOU T HILL,

PACTITHPATE PAMKH YaeOHOTO HpeZH\IGT”i Ha OCHOBE JIITYHBIX Hpe;ﬂmq TeHITL,

JenaTh OCO3HAHHELN BDIMp apryMeHTHPOBATh ero, Opath Ha cebs OTBETCTBEHHOCTD 38 PEIIeHIe,

OLIeHMBAaTh IIPHOOPETEHHELI OTIEIT,

CTIocOGCTBORATE (POPMUPOBAHITG 11 TIPOABISHITO 3PYANINI B 00IacTH (IBHKH, TOCTOSHHO TOBBIIATL CBOH
00paz0BATENbHbI H KYIETYPHEI YPOBEHE.

CaMOKOHTPOJIb, 3MOLHOHANBHLIH HHTe/VICKT:

OTIEHKY HOBBIM CHTYALSIM, BHOCHTE KOPPEKTHBEL B AEATENBHOCTDH, OLEHMBATL COOTBETCTBIE

BIIQJIeTh HaBBIKAMIT MMO3HABATENLHO pﬁfbﬂel\'CHH Kax OCOZHaHIEl COBRCPITacMBIX JETCTRI M MBICTHTEILHBIX
TPOIecca IN PESYIIBTATCR 1 OCHOB']HTHt;
ICTICIL30BATE UDIR MbI PUI"[&IUUHH A1 OLCHKIT CHTYanlITi, BBIDOT:QI DG]‘HOI‘O PCHILHIIA
T

YMETH OLUEHIBATE PUCKI 1T CBOSBPEMEHHO TPITHIIMATE PEIISHI 110 X CHILKEHITIO

TIPHMITHMATL MOTHRLI H apTyMSIITLI ApyTIX IPH alladise pesynLTaTon AeaTeliIIocTin

TIPUHIMATE ce0s, TIOHIMAs CBON HeJOCTATKH 11 JOCTOIHC

TIPUHIMATE MOTTIBELL 1 aPTYMEHTEL JIPYTILX TP aHall3e PesynbTaToR AeqTelbHOCTI

MPU3HABATE CBOE MIPABO M IPABO APYTIN Ha QIINOKIL

B puLecce TOCTITKEHIS MITIHOCTHRIX Pe3yIbTaTOB OCBOGHILT TIPOTPAMMEL TIo (H3MKe AT YPOBHS CPEIHEro

BT
v "33} MAIOININCS  COREPIMEHCTRYETCH  DMOITIO VHATRHENT  HHTENT

SKT, TIDenTIONATArI {511

CAMOCO3HAHIM, BKIIOYAIOIETO CIIOCOTHOCTE MOHIMATE CBOE 3MOIHIOHANLHOS COCTOSHIIE, BIAETh Hallpaplie I
PasBUTHIA COBCTBEHHON 3MOIMOHATLHOI cheprl, OBITE YBEPEHHEIM B cebe;

CaMOPETVINPOBAHIIA, BKIOUAIOIIETO CAMOKOHTPOIE, YMEeHHEe IIPIHHMATh OTBETCTBEHHOCTDH
TIOREIEHIE, CTIOCOBHOCTE agaTHPOBATLCST K AMOITMOHATEHEM IMeHEHIBM 11 NPOSBIATE THOKOCTS, OBITE O
HOBOMY




BHVIPC‘.HH@ﬁ MOTHBALUIII, BIIIOUAROUIS 351 CTpeMICHIE K [JOCTIDREHITO IEedil 1 YCHEXY, ONTIIMI3M,
HMHIIHATIBHOCTE, YMCHIIS ,IOI""'BOB'ITB TICKOAA 113 CBOIIX BOSE\@O)KHOCTEI‘JI;

SHMITATITH, BI‘\'T[ECHBHD.LL&?-H CIOCOOHOCTh TIOHHMATE AMOLIIOHATTHEHOE COCTOAHITE APYTHX, YUHTBIBATL €0 IIPH
OCYIIECTBACHIIN O6HI€'HH§I CTIOCOOHOCTE K COUYBCTBHMIO I COMCPEIKIBaHITO;

COLMAIbHBIN HABLIKOR, BEKIFOUWAOIITIIN CIIOCOOHOCTD b BRICTPAIBATE GTHOIICHITA ¢ APYIIIMII IEOADBMIL, 34 abOTHTBCS,
HPOABIGITS MHTEPEC 1 DAZPELlidlb i(OHLpJULI\"l'bL

"]

MPETMETHRIE PE3VIILTATBI

K xomty ofyuenns B 10 waacce TpeiMeTHBIE Pe3yNbTaThl Ha O0a30BOM YPORHE JOMIKHBL OTPaKaTh
cQOPMUPOBAHHOCTE ¥ 0OYIaIOUIINCA YMEHIIIL
m’uomnﬂnpomm Ha HpI RIEPEN pﬂi'b 1 MECTO (PIBIKH B :}mmnnmgamm COBPEMEHHOI HAYUHOI KapTIIHEL
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HE KRG ) T

T i -~ ~TE
LV B .llJ Lll\ Lll“l\.:b'\k Jl (J,R. hl«.‘lDI‘lk'\_ lll Ll\'J, yig

yLmTHBqTL TPAHMITEL TIPIMEHSHI 113V IeHHEIX 1n‘bmccmnr_ Mofenell MaTepHanbHas TOUKA, HHepPLHATbHAL
clcTeMa OTCUETa, afCOMIOTHO TREPIOE TENO, HAeaNbHEIl ra3, MOJENH CTPOSHI Ta30B, AIIKOCTEH I TREPABIX Tel
TOUEUHBIH 3IeKTPIISCKII 3apsi P PellieHNH r.]wn.)mecm:\; aza;

PACTIOZHABATE (PI3HHECKIHE HBHCHTHUHPOTIPCLBII 1 OOLACHATE TIX HA QCHOBE 3aKOHOB MEXaHIKIL, MOTEKYIAPHO-

KIMHeTIURCK V1T TN CTDRQCHTIY RETITSCTRA 11 211

PT(’F?]\ e

TIeCKOT TEOPHH CTPOSHILT BEIISC 18K

e ﬂﬁ;T 'fﬂ"’TW—Tr—TIUI‘P

i

P 8
IBIDKEHIIe, CcBOOOAHOE IMMajerye Tel, OBITKeHHe II0 OKPYIKHOCTH, MHEPLUDL, B3al moAeiicTRIE TEI, }“I-I(l)!,p}«glrbi,
C‘JpOV HOBCKOS JBIGKCHIE, CTPOCHIIR JHOKOCTEH 1 TBCP,LLBL\_ Tell, I3MeHeHHS obpeéna  Ten TP HarpeBdaHIia
B ‘U\JI’LI\,ZICIIHHJ TEIUIOBGE PAaBHOBECHE, HCIAPSHIS, KOHASHCAIDL, TIaBIeHIe, KPICTAIII3aniii, KIITIeHIie, BIHaKHOCTh
03/TyXa, TIOBBIIISHNE HaBISHILI rasa IIpH eI0 HArpeRaHilig B 3aKpPRITOM COCYIE, CBA3L MEXKAY TMapaMeTpadil

COCTOMAHITI Tazd B IIBOMPOLECCax, 2NMeKTPH3atiis TEL. B3aNMOASIiCTRIE 3dPRAI0B.

QIIICHIBATE MEXaHIMYEeCKOS ABIIKCHIIS, MCIIONILIYII I)I IMISCKIIe BEIHTITHEL, KOOPAMHATA, TIYTL, TepehMelicHITe,

CKOPOCTE, YCKOPEHIe, dacCa Teld, Cilla, HMITYIbC TEla, SHEPTITI, TMOTCHIIIAIbHAA DHEPITHL,

MeXaHITecrad p aG0Ta, MEMNAHIUSCKA MOIIF

HCTIONB3YeMBIX BEIIFTITH, X OOO3HAUMCHITA 11 SAMIMHITHLI, HaXOONTh (POPMY]
BOHIMIHY ¢ IPYTHMIT BSAITHITHAMI,

OIBHO TpAKTOBATh d,'!I-L'M ECKIIT  CMBICT
CEABIBATONIIE JaHAVIO (PIBIUECKYIO

q

OIMICHIBATE M3YUCHHBIC TEIIJIOBLIC CBOTICTRA Tell 11 TEITUICBEHIE SBJICHILS, WICTIONBL3YA ‘.i]I'IBHLIGCKHG BCIIIHIHEL
Cpedrsst  KITHCTHHECKAS SHEPTIS  NaoTHUSCKOTO  ABITKCHIDL  MOICKYIL

CpeAHeKBaApaTITIHE CKODOCTh MONMSKYN, KOAMYeCTBO TSTUIOTHL, BHYTPUHREA SHOPITHL ;"S@GT?L asd, KG :
TIONME3HOTO L,CTIUICTB‘HH TETMOBOTC  ABUIaTeNst, IIPH  OMNMCAHITT TIPABIMILHO TPaKToBaTh (ll?I'IBII‘It?CI(Hﬁ CHIBIC]
TICTIONB3YEMBIN BEIIITUIH, 11X obosHageHis 1 SAMHIIIBL, HAXOOITDh '.ﬁl)OpI\«[}"HBL CBA3BIBAIOIINIEG AaHHYIO @I‘I’JI‘T‘IGCK}TO

OIIICHIBATE M3YHSHHRIC DIICKTPIYeCKIE cROIICTRA BEIIECTRA 1T SICKTPHUCCKIIC ARICHITA IZIHPOHCCCH‘)_ TICTIONE3Y S
(LIJHBHLISCKHG BEHITHITHEL: BHGKTDIFIGGKI'HU'I 3apsn, SIEKTPITUCCKOe TIoNE, Halipsi KEHHOCTE TIONS, MOTCHINIAN, PazHOCTh

HOTEHHHS"IOB' TIPH OTIHICAHNII TIPARHILHC TPaKTORATL (bIIJIF[ECB I CMBICITT FICTTOND? 3YCMBIX BEHITHIH, X ofo3HageHns

T COMHITIBI, YKa3bIBETh (llupT\I\ JIBIL, CBA3BLIBAROMIINIC AaHHYIO f11H>II‘ICuI€ VIO BEJIHUHHY ¢ APYTTIMIT BEJIITTITHAMIL,
aIannspenath ({ FIBITHECKIIS TIPpOLSCCLI I ABNSINDL, HCHOILIYA 4}211’31?{6\4\;{\, 3QKCILI H OPHIIUDILID 58KCH

seemuproro Tarotesns, [, 1T 1 1T 2axonrs! HeiOTOHA, 3aK0H COXPAHEHILE MEXAHITISCKON SHEPIII, 3aKOH COXPaHEHI
HMITyNIbCa, TPHHLT cynepnormmm CITT, TIPHHLIMAI PaBHOIPABILL I»IHL.puna,uLHbr\ CHICTEM OTCUETA, MONEKYIAPHO-
KHHeTHIeCKYIO TeOPIIC CTPOSHILT BEIECTRE, TA30BHe 3aKOHBI, CBAb CPENHEN KHMHETHYECKON SHEPrHH TeTHIOBOTO
ABIDKEHIST MOTeKyT ¢ abCcomioTHON TeMmepaTypol, TepBRIH  3aKOH TGPMO)II‘IH&E\-HH(PL 3aKOH co.\ip-aHe,Hnﬂ
BTEK 'T‘D[TUF(‘T\ QIO 811 Ama,  RAKOH RPVTYDHQ Tﬂ‘}[-’. ATOM DEL'BJIT; TATL  CHOREC TK—FD q}OpI\«f_{HH}]QBK};’ AKOHAa, eTo

MATEMATHIECKOE BEIPAKEHIIE 1 YCIORMSA (TPAaHNILBL, 0ONacTH ) IPIMeHIMOCTIT,

OOBSICHATE OCHOBHDIE TIPIHIIAIG AeicTRIT MAllyH, TPHOOPOB I TeXHITISCKIIX YCTPOIHCTR, Pasnivyarh YCIoBIs
X $e30TacHOTO HCTIONBIOBAHIE B [IOBCEIHEBHON I3 HIL

BLITOMHATE 2KCTIEPHMEHTEL 110 HCCIEA0BAHITO (PI3IMIecKIN ABISHIH 1 IPOIECCOB ¢ MCTIOMb30BAHMEM TIPAMEL
I KOCBEHHBIN H3MEPeHIil, Tipi 3ToM OpMyTHpoBaTH MpoOIeMy/3a0auy 1 THIOTe3y VaeOHOrO HKCTepPIMEHTa.
uOU[Ip”ﬂL YCTAHOBKY I3 TIPEUIOMKEHHOTO 000PYIOBAHILL TIPOBOANTE OIEIT U (POPMYIHPOBATE BEIBO/L,

VIIECTBIATE TIPAMbIC 11 KOCBEHHBIC HJ‘\[CPLH}M IULHLICCBID BEJIMYMH, TIPI 3TOM BElOllpaTB OIITHMANLHEIT

HCCHSA0RATh 3aBICIHMO

¢ HCTIONB30BAHMEM TIPAMBIN H3MEpPeHIli, IIPH
YILTATE TIOMYISHHOM 2aBHCHMOCTH (PI3HUYECKIN BEIMUNH B BIIe
Talmuil 1 rpaduKoB, 1eNaTh Bh Bum 110 Pe3YITBTATaM NCCIeTOBAHIIS,

OTOM KOHCTPYHPOBATE ¥CTaHOB




coOmONAaTh Mpariina 0e30TacHOTO TPpyaa TP npogeaemm HCCHGI{OBE}HHﬁ B PaMKax yuedHOTO SKCTIePHMEHTA,
O-MCCTE/IOBATRIBCKON 1 MPOSKTHON JeATelNbHOCTH ¢ HCTIONb30BAHIEM H3MEPHTeIBHBIN YCTPOICTE I
TadopaToOpHOTO 000PYAOBAHNL,

'\"UCOI

PelIaTh p‘E‘.C‘IéTI—IM@ 3a4a4Il € SIBHO IBE‘.ZXE‘.HHOIUI d)I’I"’)INCCI‘COﬁ MOACIIBIO, HMCTIONL3YA (ﬁl'.)]IBIFICCKHG SAKOHBL I
TIPTIHITITRL, Ha OCHOBE aHAINI3a YCIIOBITA 320a9I1 BbIOHp’lTb (I)II;IFIGLB"\T{\ MOLESIb, BBRIACSIATH (ﬁl]Hf}IFIc‘CKHG BEIIMYITHEL 11

\‘i]Ol’)l\‘l\"lle HCOU.\LLU.U'LMJQIG s ed PeLUCHI, HPOBOUMTD pélCLi(fi'bl 11 OLEHKMBdTDb PCdlIbHOCTL NONYHUCHHOLO 3HAYSHIA

I3 ITIecKON BENIUITHEL,
PeliaTh KaueCTREeHHbIE 3a0a9H: BEICTPANBATE JIOTIHMECKH HeTPOTHBOPETHRYIO RTIOUKY PACCYAJISHIIT ¢ oropoli

Ha M3yUEeHHEBIE 3aKOHBL 3aKOHOMEPHOCTH 1 QI3HISCKUS SBIISHIL,

/qe0HBIN 3a7ad COBPEMEeHHEIe WH(pOPMaIlIOHHbBIE
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CNHOJIOTHM JIIs TIOICKA,

TITA_TTS

TOVKTYSENORAES T oTr oTtTat
L Ly rip Y1, J¥1l ¥I TRCRY LI} J_l&

rpop\mum‘
NPHBOANTE TIPHMEPEl BKIaAa POCCHICKIN M 3apyOeikKHbIX mcHH\'—r[ T3IKOR B PA3BUTHE HAYKIL, OOBIACHEHIE
MPOLIECCOB OKPYIKAIONIETO MIPA, B PABUTIE TEXHIKI I TEXHOTOTTI,

P"l JIMUHBIX ICTOQUHIIKOB, KPHUTITISCKIT aHalM3ipoBaTh IICIY
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HCTIONB30BaTL TCOPCTITUCCKIS SHaHMA 10 !.ZE)H'SI'H\"S B TTOBCEAHERHOH HIm3HN 1711 ofecede s O30MIacHOCTH TIPI

nmvwme HIA ¢ “rmmnmm\,ﬁl 11 TeNHIULS

IS CONDPAE MONORES 1 COOMIONEHIT HOPM

SKOIOTMUeCKOrO NOBENEHII B OKPYIKAIONIeil cpefe;
padoTaTh B IPYIINE ¢ BBHIIIONHEHMNEM pa3iMHBX COLUANBHBEIX POjell, TUaHmpoBaTth padoTy IPYIIEL
_PATnHOHATRHO PACTIPEAEAT, OOA3AHHOCTH I TUIAHIPOBATE NeATSIBbHOCTL B HECTAHAARTHBIN CHIVALILIX, afeKBaTHO
LeHHIBATE BKIA KaEIOTO 13 YIACTHIIKOB IPYIIILL B PeIlleHie DﬂCCMan;IBHd\IOH TIPOOTIEMEL.
K xomumy obyuemim B 11 knacce TpeIMeTHRIE pe3ynbTaThl Ha (aA30BOM YPOBHE AOMKHBL OTPAKAThH
ce )CipI\JIHpOBaHHOCTB y oé}ﬁmyaﬂﬁmcﬂ YMEHHIT:
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pHMepax poib 1 MecTo (QImNKH B pop\mpom 11111 0031 MEHHOT

SPCHMCHH i TEXHIKH 1

I3HHeCKOI KapTITHBD MITDA

,I

eIMHCTRO ()

VUHTBIBATE TPAHHLIB! TIPIMEHEHIIT M3YISHHBIX (ITHTeCKIK MoAenell: TOUeTHBIN 2MeKTPIHecK it 3aps, myd
CBeTa, TQUEUHBI HCTOYHHK CBeTa, SIePHAsT MOAETh aToMa, HYKIOHHAS MOJETh ATOMHOTO SApa TIPH PerleHNn
(prmITgeckits 3amad;

PACTIORHABATE (DIBHUECKIE SRISHUS (MPOUeccH ) N OOBIACHITL X Ha OCHOBE AKOHOB SIEKTPOJHHAMMIKI I
KBAHTOROH (pI3iiiL fBH‘@KTpIFIGCK’i‘I TPOBOIMOCTh, TeIIOBOE, CBETOBOS, NIMHYECKOe, MATHUTHOe AeHCTBHA TOKa,
BIAIMOASHCTBIIe MaTrHHTOB, 3MeKTPOMATHNHTHAA MHOYKITEA, AelCTRIe MarHHTHOTO TIOJA Ha TIPOBOAHIIK C TOKOM I
ABl-l}i{_‘y"ﬂ_U'lﬁG}l 3dpai, DHEKIPOMAUHITTHBIC KOUeDUHIA 11 BOJHbL, Mp}h\&t.‘.ﬁﬂlHCHHOC PACHPOCTPAHEHNE CBETd, OTPAEHIE,
TpenonMIeHne, nHTephepeHnst, Ahpakiel 1 TOMApI3allsl cBeTa, JNCTIepCIs cBeTa, (POoTOReKTpideckiii adupexTt
{oTor

9(,1)(1)61{”[‘}, CBETOBROE JIaBIEHIE, BO3HIKHOBEHNE IHHeITIaToro CIIeKTpa aTomMa BOAOPOHAd, <SCTeCTBEHHA:A I1
HCKYCCTECHHAA PaAOaKTIBHOCTE,
ONMCBIBATE  IBYHCHHEDIC cBOHCTBA BellecTpa ‘CEHGKTPI'}'L.\ECKHG_ MarHHTHBIC, OHNTHHCCKME, SICKTPHHSCKYRD

ANTTT LT ATTITAATATTIA DATTITITTITITLT:
IViDSy /1 tlulg}i‘u,\_v‘\‘u. DUJLrIN D,

STEKTPITISCKMIT  3aps, CIla ToKa, SMSKTPIUecKoe HATPSKeHNe, SIeKTPIYEcKoe COIPOTHBISHHE, Pa3HOCTh
TIOTEHLMATOB, SMeKTPOOBIDKYIIas ciula, padoTa ToKa, MHAYKIDS MAarHHTHOTO ToJs, cila Ammepa, cima JlopeHma,
UHAYKTHBHOCTE KATYIMKI, SHEPTHA SMSKTPHMUSCKOTO ¥ MATHATHOTO TIoNell Meproa # udacToTa KofnedaHil B
KonedaTensHOM KOHTYPE, 3apsl 1 Cila TOKa B TIPOIecee HI})B«IOHI-FICCKID{ SMEKTPOMATHUTHEIX KonebaHIil, GoKkycHoe

DACCTOHHNE I QITTITHE!

KA CIiTia 1[1’[}'—'{’]’-1’ T[p‘_(.i QITIICAHTIN IMNAaRIITITEHO T‘paKTﬂRﬂTk & H}[TIP’_‘LTT{T CRARICTT TICTIO _‘TL“'PT\ TRIN

T
(e

BeIIIIH, X 00Q3HAUYSHINT i COMHIILBI, YKa3eIBaTh
APYTIMIT BERITIITHAMIL,

OPMYIIEL, CBAZBRIBAIOIINS JaHHYIO

OIUICEIBATE HZYUSHHBIE KBAHTOBLIE SBISHIA 11 TIPOLECCEH], WCTIONB3YSA (IRIUECKie BEIIUNHEL CKOPOCTD
SAEKTPOMATHUTHEIX BOIH, JUIMHA BONHBI 1 UACTOTA CRBETA, SHEPTHA 1 MMIYILe POTOHA, MEpHO Moaypachaia,
SHEPTISA CBA3T aTOMHLIX D, TIPT OTHICAHIT TIPARBIUIEHO TPAKTORATE (MII3ITICKIT CMEICT MCTIONE3YEMEIX BETITIH,
1 O0O03HAYSHIIS 11 SUHITIEL, YKa3LBaTh (QOPKMYIEL, CRIBIBAIONINEG AaHHVIO (MI3MUECKYIO BEINUIHY ¢ APYIHLII
BETITTIIHAMI, BEIUIICTHITE 3HATSHIS QPI3ITISCKO BeTTaITHEL
. gl (1€ 3AKOHBI 11 TIPHHITATRL 3aK0d O,
0 TApanienbHOTO  COSMHHEHIS TIPOBOAHNKOR, 3akoH Jlwoyma—Jledia, 3axoH
THAYVIATIN, 3aK0H TPAMONIHESHHOTO PACTIPOCTPAHSHIS CBETE, 3AK0HBl OTPHKEHIS CBETE, 3aK0HbL
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HEKTROMATHITTH ﬁ I

TIPEIOMICHITA CBCTE, YPUABHEHIIC GitmmreiiHa ; JJ15 I)UTO 3(})'1)(.1&'1”1 38KOH COXPaHCHIDI ZHEPTIIN, 3aK0H COXPaHCHIIA



NMIYIBCA, 3aK0H COXPaHCHIDT SHSKTPIUSCKOrO 3apaa, 3aK0H COXPaHeHITT MACCOBOTO UHCHA, TIOCTYHATE Bopa, 3AK0OH

PafioaKTHBHOIO pacriaja, TIPI 3TOM pasiniaTh CJIIOBECHYIO (_1.)0131\@’.1‘[1113@51(}’ 3dK0OH4, €TI0 MarTenMa
1 YCIOBIA [:TPEIHJ IIEL 06_\'1361‘1-1\} TPHMEHIIMOCTIL,

TYECKOS BEIPAKESHIS

CTIPEASIATE HATIPABACHIE BEKTOPA MHAYKIIN MATHUTHOTO TIONS TIPOBONHIKA ¢ TOKOM, CHNE AMIIepa 1 CIITEL
Jlopenra;

CIPOMTDL M OIHChIBATL }'l'_’:UGp'd)KCHI 1&, COBHdBAeMOC 1UIOCKMM 3EPKAIOM, TOHKOHM |lJ'H';’wUI\3'

BLIMOMHATE SKCTIEPIMEHTE TI0 HCCIeA0BAHITO (PH3ITIECKIX ABICHI 1T IPOTECCOB ¢ HCTONBIORAHIEM TPSMBIX
IT KOCBEHHBIX I3MEPEHMIT TIPH 3TOM (QOpMyNmHpoBaTh MPpoGneMy/3afady M THNOTe3y YUeGHOTO SKCITepHMEHTE,
COOMPATh YCTAHOBKY I3 MPEAIOKEHHOTO 000Dy IOBAHIS, IPOBOIHT OLIT I (hOPMYIHPOBATE BEIRO/EL

OCYIISCTRIATE TIPAMBIS 1 KOCBEHHBIE M3MEPEHIS (PI3NUECKIIN BENITIH, TIPH STOM BEIOHPATE ONTIMANEHEI

OO TTANIAINATTING ©7 TTATIATL ANTIa T TTINA AT Ta * BTOo AN IOTOAITHNGeTal e na -
CIICCGU 113 VILU P FL PIVIIILIDOUDA L D vloDUiLmnic MTT O, J, i \u_u FURLL LIV PG U L O oiv i,
HCCIEA0BATh  3aBIICHIMOCTIL fl‘)H"IFI@CKIL\' BEIHMYMNH C JHCIIONL30BaHMEM TIPSIME! HSL\«IGPfHLH\’II TP 3TOM

KOHCTPYHPOBAaTE YCTaHOBRKY, I‘HR\JHPO aTh Pe3yIIbTaThL H’N[_\,'lIGHHOJI 3aBHCIIMOCTIL ,L.'IJIFIGCKI'DL BCIMITHITH B BIOC
TabIMII] 1 TPBCIJI'H(OB, HelaTth BhIBOAEL IO PE3yIbTaTan MCCIed0BaHIg,
COOIMIOAATE TIpaeiia e30nacHoTo TpyAa TIpH MNpOBEASHIIN VCCIIeHOBaHI B PABMEEX Y qeOHOTO SKCICPHMEHTE,

VUEOHO-HCCTTIeIORATATRCKON 1T nnnek“mmr AeATeIRHOCTIT O

VeTPOICTE 11

TaboPaTOPHOTO OOOPYIOBAHILS
peliaTe PacueTHhIE 3afauil ¢ sBHO 3agaHHON (IsiMecKkoll MOTENbIO, HCMONB3YS cj:mmeumc 3AKOHEL 1
Hprmmmm Ha OCHOBE aHalliI3a YCIOBIA 381aU1 BEIOHUPATE (PH3MUECKYIO MOZARID, BRIISISTE (DI3IUECcKTe BelITIITHE] 1
bopatyner, HEOOXOAMMEIe [T e¢ PEIISHILL NMPOBOANThL PACTETEL I ONSHIRATb PeanbHOCTh MONIYIEHHOTO 3HAUSHIS
(bi3ITIecKoil BemITaIHEL;
peiiath KaveCTBEHHDIC 3a1aTil BRICTPANBATE JOTTIECKI HeMPOTHBOPEIHBYIO LETOUKY PACCYIJIeHHI ¢ oropoil
Ha H3YUEHHBIE 3aK0HbL, 38KOHO}.«IG})HOCTH 11 (PI3IUECK e TRISHIL,

HCTIONB30BaTEe IIPH pEIl

3d4a49 CC OBPEMICHHDIC }vinﬁU{ IMAIIOHHRIC TEXHOIOIIN A5 TIOHNCKA,
CTPYKTYPHPOBAHILL, IMHTEPIIDETALIN 11 NpeCTaBICeHIT ¥ 1e0Ho 1 HayuHO- HOL,TIHPHO bop VIALTITIT, HOH}’(I@HHOH
I3 PAasSIITIHBIN MCTOYHITKOR, KPITHRECKI aHanm3I1IpoBaTh TIOIYHaCMYED I'IH'.,I)OPB«MLLIHO,

ODBACHATE TIPMHIINITEL IefiCTRINL MAIITH, HpH@OpOB M TEeXHIMECKIIN Y CTpOﬁCTB, pasmiiaaTe YCIOoBMA IIX
DOe30MaCHOTO HCTIONB30RAHI B TIOBCEAHEeBHOIT ATISHIT,

TIPHBOANTE TIPHMEPEI BRIIana DOCCHﬁCKIDZ 11 3apy Y OEIKHBIN \'HCHBT\ ['IIxIH\uR B PasBITHe HayKIL B 00LACHEHIE
HPOHECCOB OKPYIKAIOIIErD MDA, B PasBITIICe TEXHIKI 11 TGXHO.IIOI"IHI;

HCHIOAL30BaTh TCOPETITHSC KIS 3HAHII TI0 (ZbHBIH(é B TIOBCEAHSBHOH JKIT3HII Jst odecriede s 0e30TacHOCTH Tpn
OGP'&LU,'CH.J’JM C MpllGUp'dMJi M TeXHMYSCKMMI }"ClpOﬁC'lB’dl\lH. Al COXPEHCHA 3A0POERA M GOL—)JHUJJ,CH['Di HOPM
SKOIIOTITHECKOTO TTOBEASHILI B OKPY. JEarolett cpene;

pHGOTaTb B IPyIOle ¢ BRITIONHCHHSM PasiUHBIN COLHATRHEIN pOJIEIuL TTaHipoRaTh pEI@OTy TPYTHIBL,
PalliiOHANLHO DACIPeICIIATh COS3aHHCCTH I THIaHRPORaTe ASATENBHOCTE B HECTAHAADTHRIX CHTVALILI, alekKBaTHO

CLICHHBATE BRIAA KaKA0TO 13 VIaCTHIIKOB TPYIUIBL B PEIICHIE paccMaTpIiiBg ol HpQU JTEMBL.



TEMATHYECKOE IIJTAFMPOBAHIE 10 KJIACC

Komiueerro aacon

cpemax

MNo /i HammenopaHiie pasieloB i Ter HPOTPamMbI B KourponbHbie HparrTinyeciue DaerTponssie (EGPoRLIe)
cero -
pabdoTh paloTn 00pPAZOBRATENLHbIC PECYPLhI
Pazpen 1. @MB3IIKA W METOIBI HAYYHOIO TO3HAHITAT
_ " Enbnmorexa [TOK
1.1 DHBHKA 1 METO/BI HAYUHOTO TTO3HAHIS 2 v
Hroro o paspeny 2
Pasmen 2. MEXAHITIKA
51 K HeR T . EBntnnorexa HOK
5 Tianica - Eutimmnorexa LOK
s - . bButnnorexa IHHOK
2:3 SAKOHBL CONPAHSHI B MEXaHHKE § 1 1
Hroro 1o paszgeiy 18
Pazngen 3. MOJTERY JIIPHASN OITBIHKA 1 TEPMOJITHAMIIKA
. . . Eutnmorexa LOK
31 (OCHOBEL MOTEKYIAPHO-KIHETIMECKO TEOPHI 9 1
s ~ ) Bubnnorera LHOK
32 (OCHOBBL TePMOJIHAMITKIL 1a 1 H
. . _ bnbtmmorexa LOK
3.3 ATperaTHble COCTOSHI BITeCTBa, (DazoBhIe Tepexo/Is! 5
Hroro o pasgeny 24
Pazpen 4. JEKTPOIMTHAMITKA
) Bubnuorexa LOK
4.1 DIBKTPOCTATHRA 10 1 o
40 THocrommetit anexTpimieckiii Tox. TOKM B pasniuHb 1 . Brbmmorexa HOK




Hroro o paspeny

)

Pesepsroe ppent 2
OBIEE KOJIMUECTBO YACOB ITO TTPOI'PAMME 68 3 3

11 KWIACC

Konmuecrpo yacor

Ne ri/in Haumvienopanue pasjenos 1 TemM HpOr PaMMbI B KouTpo/nHbIe IpaxTHuecke DaerTponnbie (HudpoBLie)
Cero ~
paGoTEE pabors o6 pAOBATEILHLIE PeCYPLD
Pazmen 1. DJIEKTPOIITHAMETICA
- . . Butnnorexa [TOK
1.1 Narruraoe rome. DIeKTpoOMArHITHAS THIYKIT 11 1 3
Hroro no pasgenny 11
Paznen 2. KOJEBAHITE T BOJEHLI
o _ Entnnorexa [OK
2.1 Mexaruecknie 11 SIeETPOMATHITHBIE KOISOaHIT 9 ]
. _ Butmmorera [TOK
2.2 MexaHmgeckie 1 2JeKTPOMATHHTHbIE BOJIHBI 5 1
_p. - . R Eudmmorexa LHOK
2.3 Onrnka 10 3
Hroro o pasgerny 24
Paspen 3. OCHOBBI CIIEIRTAJILHOM TEOPITI OTHOCHTEJIBHOCTIH
- . . ) Butanorexa [TOK
3.1 COCHOBH CITEITHANLHOM TeOPITH OTHOCHTETBHOCTI < 1
Hroro no pazneny 4
Pazpen 4. KEAHTOBAS GIT3ITIKA,
. . Butnnorexa HOK
4.1 DIEMEHTBL KBAHTOBOI ONTHEK 6
4.2 CTpoeHue aToma < Butmorexa LHOK




Budmnorexa HOK

4.3 ATOnMHOe SO 5
Hroro 1o paspe 15
Pazgen 5. DJIEMEHTBI ACTPOHOMITI 1T ACTPO®ITHIKIL
& - Butnmorera HOK
5.1 DeMEHTH aCTPOHOMITH 1 ACTPO(I3HKE 7 1
Hroro mo pazgeny 7
Paszgen 6. OBOBIHAIOIEE TIOBTOPEHME
) Britmrorexa LHOK
6.1 OoodInaoee TIOBTOPEHIE 4 nomioTexa LHOK
Hroro nio paspeny -
PeseppHOe Bpens 3
68 4

OBILEE KOIHUECTBO UACOB HO [TPOI'PAMME




HOYPOUYHORE IIAHUPOBAHITE 10 KJIACC

i |
, Konmuecrso sacon . N
Mo o : : Jata SANERTPOHHBIC HRppoRLIE
Tenma ypor Kontpoimunie Hparer ~ . i .
T/¥% Beero . ~ H3Y e H M S0pazoBaTENBHbIC PecyPChI
pPadoThl pPaGoTHI
| Dr3ria — mayka o npupoje. HaywHble MeTomb! nosHa Hist ! 02.00.207 Bubnnorexa IJOK
v -.v.«
OKPYHAIOUIETO MHPAa
o Pone m mecto Qi B popmmpoBanim ¢ JOBPEMEHHON HayTHOI ] 04.00 9073 Bubnnorexa IO
- KAPTHHBL MUPA, B TIPAKTHYECKOH AeqTenbHOCTH Jiomel ‘ .
R Mexammmeckoe qpikenye. OTHOCHTEBHOCTD MEXAHITIECKOLo . 09.09.207 budnnorexa LIOK
8 1
ABICKCHITA. [lepeMenieriie, CKOPOCTD, YCKOPeHHe
budmnorexa TTOK
4 PapncmepHoe NpsMOIIHETHOE IBIbke HiTe 1 11.092023
: Eundmorera LIOK
5 PapHCycKopeHHO MpsivoniTHe fHoe MpInkeHTe 1 16.09.2023
. . . o bBudmorexa LTOK
O CBoSoaHOE mafieHNe. Y CKOpeHTe CRBOGOIHOTO Maje 1 18.09.2023
5 Kpuponnseiroe aeikere. Jpmkenue MATEPHANLHON TOUKII 110 | 23 090 2073 Butnnorexa LOK
Y-SR 80 e
OKPYIKHOCTI
o Hpmrignm otaocuTensHoctn [animes. Mrueprimansueie crueTenst : 95 00 2073 bubmnorexa IOK
Q » LI NF LULD
orcyera. [Teppriii saxon Heorona
5 Macca tema. Cina. EH;EEE CYMEPTIO3HIHN CIUL. Bropor sakon ! 20,09 9093 bubnnorexa [OK
7 " W : ISAVRW b 7. N4
HeroToHa 7L MATERHATEHON TOKIT
) : . i butnnorexa LIOK
10 Ipernil saxon HploToHa 1719 MaTepHansHEX Touek I 023
. 3aKOH BCEMUPHOTO TAroTeHis:, Cra TsrecTir, [le pBas | 07.10.2023 Bubmmorera TTOK
KOCMITHIECKAS CKOPOCTD -
: Eutmiorera LOK
12 Crma ynpyroern. 3axon I'yxa. Bec Tena 1 09102023
|
13 Crna tpenvist. Kosddument tpems. Cra COTIPOTHBIEHTI T . 14.10.2023 Bubmmorexa 1OK )
3 g i O S RAY e
ABIDKGHMI Tela B IKIIKOCTH I Tase
14 dood MaTeNLHOS I BPallaTellLbHOE ABILLEHIE abCoIOTHo u 16.10. bubmnorexa [TOK
. 0. 1 0.2
Aoro Tena. Moment cuel. [Tnevo et Y emopis ,




PARHOBECIIS TREPLOTO TeNa

.
h

VIMITY.IBC MATEPHATBHOI TOUKIL CHCTEMbI MATEPHATBHBIX TOUSK.
VIMITyJibC CIITLL. 3aKOH COXpaHeHIs HMITybca. PeakTHBHOe
JBITKCHIE

10,2023

Bubmiorexa HOK

16

PatoTa 1 MOIHOCTE CHILL KHHeTITeCKast SHEPTIL MaTepHanhHO

TOYKH. ‘H@.O.@@Em 00 M3MEHEeHINT KIMHeTHYSCKON AHEPTTIIT

Eudmnorera LIOK

17

Horeriansuas DHEPITIAL TMorenian, Has BHEPTIE YTIPYTO
e “.,ﬁ.yC@?:,H SORBAHHON TIPY AL TTorenmansHasm DHEPTIEL Teld
BONM3H TOBEPXHOCTH SeMITH

28.10.2023

Butmmorexa HOK

—
0

[MoTeHHanbHpE H HETOTeHIANbHbIE CIIIEL CBsI3b PadOTEL
HETTOTEHIITIANLHBIX CILT C M3MEHEHNIEM MeXaHITMeCKOW SHSPTIH
CHCTEMEL TEIL SaKOH CONPAHSHIT MeXaHIHeCKOH SHePTI

Bubnmorera HHOK

O

Jlatoparopras padota «Mcenepopanie CBA3i padOThL CHILBL C
HRMeHSHITEM MEeXaHHUeCKOMN BHEPTIN Tela Ha IPIMEpPE
PACTSIKSHIT PE3IMHOBOTO JKIYTa»

20

e

KontponsHas padoTa 1o Teme «Kmenmarnra. J{mHanica, SacoHs!

CONPAHESHITA B MEXAHIKSY .

Butnnorexa HOK

(OCHOBHEIE TOIOMKEHILE MONSKYIISPHO-KHHETHYeCKOM TeopniL
Bpoyuosckoe asinxenne. Judysusa

Bubnnorexa [TOK

)

Py

.

NapakTep JABIKSHIE 1T B3auMOAeHCTRI YacTHI] BellecTha.
Mot CTPOSHHS Ta30B, KHIKOCTeH 11 TBEPALIX Tl

1.2023

Macca momexyr. Kommectso etgectsa. [IocTosIHHAS ABOTaapoO

Tertoroe papHopecte. Temrepatypa 11 eé manmepenne. [lkana
Temrepatyp Llenscs

|\
A

Wneansaerii ras  MEKT. Ocroproe ypapHeHne MET

Butnnorexa LIOK

26

A

AGCONOTHAS TeMITepaTypa Kak Mepd cpefHe KIHeTIIeCKO
SHEPTHH JBIDESHI MOJekyil. Y paprertie Mengeneend-

Kanelipona

Butmmorexa HOK

Saxon Hamprosa. ['a30Bbie 3aK0HEL

JlaGoparopras paGota «Mecnenopanie saBHCHMOCTIH MEKIY
TIAPaMETPAMIT COCTOAMIS PA3PEIKEHHOTO Tasay

VI3OMPponecer! B IIeallbHOM wBe I I jum%adwcow.@@

Budnmorexa LIOK

(




IpefcTarieHie

BHYTpeHHAL 3HePTILT TePMOANHAMITISCKOI CHCTEMBI I CIIOCOGH

Eutnnorexa HOK

30 e€ mneHe HIsL KoInnaecTRO TeMmoTs 1 padoTta. BryTpersst 23.12.2023
DHEPTIA OHOHTOMHOIO HISaIbHOTO s
- R Butmiorexa TTOK
31 Buaer rernonepeaaan 25.12.2023
e Y pennHast TernoéMKocTh BellecTra. KoMTIecTBo TeTUIOTh TP 10179073 Entinorexa HOK
32 B B G108 080005
Terutonepeaade. AnHadaTHBI MpoTEece
; [epBEIT 38 K0H TepMOIITHAMIEK I T 10 MPHMeHEHIe K N butnuorexa LHOK
33 , 13.01.202
H30MPOHECCan
24 HeobpaTnmocTs mporeccos B npupoje. Bropoil saxon budnnorexa LOK
g
TEPMCITHAMIK I
. I o EuGnnorexa LOK
35 Hpmaigmn geifereris 1 KT Termopoii Mariimms 20.01.
36 Hukn Kapwo were KTIT 22.01.202
37 DKOTOrHYECKHe IPOOIeMbl TeITIOIHePTeTHKI 27.01.2024
i Otobmatotl ypok «Monekymsapras drsnka. OCHOBLL 29012004 Butmirorexa HOK
o TEPMCTHHAMITK T T
- Kontponerag paboTa 1o Teme «Monexynaprain Gusika. OCHOBEI 03 07 BEnGamnorexa LHOK
o7 Uo.Uz .
TePBCI ITHAMIKIT
. . . . e Bubnnorexa [TOK
40 [Hapootpaszopaiie 1 koHAeHcATE. VenapeHiie i Kire e 05.02.2024
41 AOCONOTHA 11 OTHOCHTETBHAN BIAKHOCTL BOSTYNA. butnmorexa LHOK

Hacenmenyntii riap

Teépnoe teno. Kpucranmrieckne 1 aMophHBIE TeTa.

Brtmiorexa HHOK

AHI3OTPOTINA CBOHCTE KPHCTANIOB. AIIKITe ¥PHCTAILTHL 12.02,
COBPEMSHHBIE MaATEPIAITH
A3 [Tnapnenie wkpucTanmmsaris. Y jeabHas TerioTa MmapIeHiLL. 1700 Eubmnorexa HOK
wd g RO
CyOnnmaris
. - R budnnorexa HOK
44 YpapHeHIE Termoporo Gananca 19.02.2024 &
45 DIIeKTPH3aInn Telt. DuekTpraeck i sapszl. Jpa Brya Budmiorexa HOK




DACKTPHHUMCCKEN 3apaios

HMUO@OM%SE&F HIDICKTPHKEL 1 HTOTYTIPOBOAHITKIL 3axon

Enbmiorexa [OK

46 1 24.02.202¢
CONPAHEHF AEKTPITIeCKOTO 3apsiia
47 DBramvonerictsie sapsyior, Sawon Kynoma, ToueyHpini 1 26,0090+ bButmnorera HOK
YIEKTPIECKHH 3apsii
43 HarpsskEHHOCTE 31K TPIUECKOT0 oM, [IPMHITHT CYTIeprioaniii . 00 03,2004 Brdnnorexa LOK
AIAEKTPIUECKIN Mote. JIHHIH HApseHHOCTIH
49 Fadora cun snextpoctatiyeckoro rons. Hortentman. PasHocts | 04.03.2004 butmorera LIOK
TOTEHIIATIOR
20 HpOBOAHITEIT 11 AHBISK TPIIOT B SIEKTPOCTATHYSCKOM ITOIe | 09,03 207 Butmnorexa HOK
o JOmnerTprmeckast poHuIaeMOCTE R
51 DHeKTpoSMrorTE. KomaeHeatop 1 11.03.2024 BEREGTERELIG
5 JIEKTPOEMKOUTE THIOCKOTO KOHASHCATOPA. DHEPIIIA 3asDEe HHOTO ! 6 ; EuGniorexa HOK
KOHJeHCaTOPa
5 Jlabopatopnas padota "HamepeHne snexTpoemMKOCTH 1 18.03.907
o KoHgeHcaropa” T
Hprmrgm fgeiferers i E::: HeHIe KOHJISHCATOPOB,
54 KOTHPOBAILHOTO allfapata, CTPYIHOTO IpHHTepa 1 01.04.202
DHeKTPOCTATHISCKAS 3A1IITa, 3a3eMISHHS HIEKTPOTIPHOOPOR
DUteRTpHYecKii TOK, VCIORIN ero CYyIIecTROBAHITL. [LoCTOSHHEII
33 tok. Cimna Toxa. Hanpsixenne. Corporuenenne. 3akor Oma mis ] 06.04.2¢
yaacTia Mernm
[ocnemoBarenbHoe, NapanienkHOe, CMeITAHHOS COSIITHEHITS o B
. _ _ ) ButGmmorexa HOK
56 npoecarikos. Jabopatopaad padota «M3yueHiie cMeIanHora 1 08.04.2024
COGIIHEHIA PE3HCTOPORY
57 PatoTa 1T MOIMIHOCTE ANEKTPIYECKOTo Toka, 3akon Jikoyns-Jlena i 13.04.2024 brtauoteia HOK
Saxon Owma Ui NoIHOH (3aMKHyTOT) anek TpIreckoil 11ermt.
o . o Eutmorexa LIOK
58 Kopotxoe zampikane. Jadoparopras padora «Msmeperme D] C 1 15.04.2C
HICTOYHIKA TOKA I €70 BHYTPEHHETO COTIPOTHRIISHIS
59 DIEKTPOHHAS MPOBOAMMOCTh TREPABIN METAIOR. SaBHCHMOCTE . 20.04.200:

CONPOTIERCHI METAIITIOB 0T TeMIIEPATYPLL. Cp CPXIMPOBOANMOCTD




51..5:5 K TOK B BAKyVAME, CBOMCTEA DISKTPOHHBLIN ITYUKOB 1 22.04 2024
6l HonyTpoROAHIKH, 11X CODCTBEHHA 1T [IPIMECHAS TIPOBOAIMOCT 1 Butnnotexa HOK
5 , [ .

CporcTRa p—n-Tepexoga. [lonyrpopogaikossie HprOopL
6 DNEKTPUISCKITE TOK B PACTBOPAX 11 PACIIIABAX 3IEKTPOIHTOB. : 29 04 200 Butnorexa LHHOK
SR r = -

DNEKTPOINITIECKAS JICCOIALTL. DIeKTpoIis
P DIeKTPHUSCKITT TOK B rasax. CaMoCTOATeIbHEIH 11 | 04.05.200 Butnmorexa LIOK
0o o S R NAY Y

mHecaMocToaTensHe paspsil. Monmms, Tlnazma
64 DIEKTPITUSCKIE TIPHOOPET 1 YCTPOHCTRa 1 X MPaKTHYecKoe ! 06.05.2074 EButnmorexa LHOK
ok UOo.UD . LUL

nprnveHene. [papina TeXHII 0e30MacHoCT

| R~ - T

- i o - : Butmorexa [TOK
65 Oto0maini ypoK « JNeKTPOAHaMIKL» 1 11.05.202
6 KonTtponsHag padora 1o teme «Dnexrpocratika. [locTosrmbii 1 1 13052004 Butmiorexa LHOK
50 9 . 505207

SMEKTPHUeCKHH ToK. TOKH B PA3IIUHBIX cpeaaxy,
67 Pesepprpiit ypox. lKonTponsHas padoTta 1o Teme ! 18052024 Eutnnorexa HOK
@) 8,052

"nexTpogHaMiKa”
. o A . Y e Butmamnorexa LOK
68 Peseprupiit ypox. OGcdmarouii] ypox o teman 10 knacca 1 20.05.202

OBIEE KOIWMYECTBO YACOB IO [TPOI'PAMME 68 3 3




11 KITACC

LOTHHECTRO YRCOR

DIeRTPOHHBI¢ HHGPOBLIC

JHo ; Hata .
Tema vpora Houtpoasusie | Iipar ) 0B PATOBATENbHLI
n/ix Beero = HVUCHIIA }
padoTsl patorki pecypenl
| [Tocrosarmpe MarunThl 1 11X BramvoeiicTeie. Marnnraoe roie. ! Ertmorexa [1OK
Bexrop MarditHON HHIYKIUTL JIHHIT MarHUTHON THIY KT 04.09.2023
= Marnur#Hoe nomne IpoBOAHNKA ¢ TOKOM. OIBIT DpCTed. 1 EBntnnorexa [TOK
- BranmonelicTBre TPOBOIHIKOE ¢ TOKOM 06.09.2023
. JlaGopatopras padceta «M3yyeniie MATHHTHOTO IO KATYIIKI ¢ | 1 Bubnuorexa HOK
3 2 = -
TOKOMY 11.09.2023
JlelicTBIe MarHITHOTO TI0MS Ha TIPOROIHIK © ToKoM. Crira AmMrepa. . S
‘ o Butnmorexa [1OK
< Jatoparopras patora «Meenepopanue qeifcTRIS TOCTOARHOTO 1 1 13.00.9003
INIH 223
MArHHTa HA PAMKY ¢ TOKOM»
p JelfcTBre MATHHTHOTO OIS HA JARITKYITYIOCS 3apSDReHHYIO | Bridmmorexa LTOK
i wacTry. Crna Jloperia. Padora crmet Jlopenta 15.09.2023
DIeKTPOMArHNTHAS HHAYKIN. [TOTOK BeKTOPa MATHHTHOM
6 sy, DA HEAY I, SaK0H HNeK TPOMATHHTHON MHYKIUT 1 20.00.2073
20,09, 2023
Dapapes
- Jlaboparopras padeta «Hecnenosanie SEISHNS SIeKTPOMATHITHOM ! . Eutnnorexa LHOK
/ s 5
HHIY KLY 25.08.2023
Manyxrisaocts. Apinerne camoraaykipm. SHC camMomHIy KL 0 110K
- B3 L NOIoTeKa
8 DHEPITS MATHITHOTO MO KATYIIKIL ¢ TOKOM. DIeKTPOMATHHTHOS 1 27 492073
24D
o
Texumgeckne yeTpolicTra 1 1IX MPHMEHSHNE MOCTONHHBIS MATHITEL
a] B3TTETC] B ~ CTOPDTATE T 3T eNMETTaN LT
AMEKTPOMATHUTLL, B ICKTPOABIIETEN b, YCKOPHTRI HIeMEHTaPHEIN 1 400 2003
YAaCTHL, MHAYKITOHHAS TIeTh
10 Ooobmarommii ypor «MarnuTHoe none. DIeKTpoMarHITHAS _ Bubnmnotexa HOK
, FTHY K LLTESD: . 02.10.2023
1 Kowrponshas paGota 1o teme «MarinTHoe rmoje. . . Bubdmnotexa [TOK
DIEKTPOMATHITHAS ITHIYK IS 04.10.2023
b CBoboHbIe MexaHIMecKHe KomeSanist [ apMOHITeCKe KomeOars, ! Buoniotexa [

YpapHeHHe rapMoHITeckix xonebanmii. [peppantenie sHeprim




Jatopatopras pateTa «Vecnenosariie 3apHCIMOCTH MepHOLA

L2 MAaBIX KOneOaHInt IPy3a Ha HITH OT AJIHHEL HUTH 1 MACCHL TPY3as 11.10.2023
Konedarensuniit kontyp. CBOGOMHBE 3MeKTPOMATHITHELE Brbmiorexa [OK
14 KONeGania & HASAILHOM KoeGaTensHOM Hro:dﬁmw AHATOTHS MY 16.10.2023 ‘ o
MENAHITIECKIMIT 11 2IeKTPOMATHITHRIMI KONeGa I
E Dopsryna TovcoHa. 3aK0H COXPAHSHIS 3HEPTHIL B HASATHHOM Enbmiorexa OK
. KOIEDATEIEHOM KOHTY S 18.10.2023
Hpencrapnenie o 3aTYXAIOLIX KONeGAHISN, BoHyiIeHHbE Busmiorera 1Ok
16 MeXaHNIeckne KonedaHisL Pesoranc. BriHy ek 93.10.2003 , o
AEKTPOMarHITHES KOTeOaris
HepenmenHpiil Tox. CHHycOnmansHEL NepeMeHHsI Tok. MormHocTs Butmorexa 10K
17 MEPEMEHHOTO TOKA. AMIWHTYIHOE I JIeficTRYIONee THAUSHIe CILIE! a5 073 R
TOKA [ HATIPATE HITS
13 Tpancdopmarop. [pomseoncteo, mepenaua i notpedieHie
) DK TPHHECKOTT SHePII 08.11.2023
19 "CTPOHCTRO 1 MPAKTHIECKOS TIPHMEHSHTIE MeKTPIUeCKOr0 SBOHKA, Butmuorexa [OK
- TCHEPaTOPa MepeMerHoTo TOKE, THHMI atekTponepeaayd 13,1120
20 DKCIOTHIECKHE PHCKH TIPH MPOTI3BOACTEE 2JSKTPODHEPITIL
‘ Kynorypa HCMONB30BARIS AMEKTPOIHEPTIN B TIOBCEHEBHON K3 HI 15.11.2023
H/\F.AE.:EP KIS BOIIHBL, YCIOBIA PACTIDOCTPAHEHISL | lepro, Brtrsotes oK
21 CKCPOCTD PACTIDOCTPaHE IS 1 UTIHA BOIHE. [lonepeunsre 1 1511 2023 o
TIPONOIE HBLE BOTTHE
- 3pyk. CropocTs 3pyka. I'pomxocts sByKa. Bricota Tona. TemGp Eubnmotexa [OK
o IBYKA 20.11.2023
3 DNEKTPOMATHITHEIE BOIHEL X CBOMCTBA 1 ckopocTs. Llkaia Brtmiorera [JOK
o SIEKTPOMATHITHEIN BOITH 22.11.2023
.y HpHEmas pagiocsa3i i Tenepiyie . PasBuTHe cpejicTB GBI
- Pamnonorarys 27.11.2023
25 KownrpomsHas patora «oneGanis 1 BOIHLI» 29,11 2073 IR
6 [psnosrinelinoe pacnpocTpaHeHne CBeTa B 0IHOPOJIHON cpejie. Eudnnorera [[OK
) Toueunsili nerounik ceeta. JIyd cBera 04.12.2023
27 OrpazkeHie CBeTa. JaKOHBI OTPaKEHIs CBETH. Ioctpoenne Butnnorexa [OK

(




M300pazke I B THUICCKOM 3

06.12.2023

eHiie. [peensuni

Butmiorexa [OK

0}

o YOI TOMHONG BHYTPEHHEN0 OTPaKe 1114 M 11.12.2023

20 JIaGopatopnas padoTa «MaMeperiie mokaszaTens NpenoNIieHis | bButnnorera [HOK

o crerTan 13.12.2023

10 Jlmrrser. TloeTpoenne moGpakeriti B mmmse. Dopayma TORKOT 1 budnmorexa HOK

o TUH3LL Y BETMIEHIE HITHAE 18.12.2023

1 JaGoparopuas padera «HFcenesopaiiie cpolicTs modpaskeHit B !

) JITH3E> 20.12.2023

19 Huerepens cpeta. CriomkHsii cocrar Senoro ceeta. [lpet. |

o JlaGoparopHas patoTa «Habmogenie 1uenepenn ceeray 25.12.2023

13 Hurepdepeniis ceera. JIndpaxims ceeta. ndpaxipontas . Brtnnotexa [OK

o peréTKa 27.12.2023

- . i ) Butnmorexa [JOK

34 HortepeanoeTs ceetopsix Bonn. Ilonspusaiiis ceeta 1

35 Onrreckie IpHOOPH! 1 YeTpoHcTRa 1 YCIOBHA HX (Ge30MacHOro 1
TIPS HEH

36 I'pa LB IPIMEHIMOCT I ICHACCIYeCKO MeXaHuKL [JocTyIaTb | Butnnorexa LTOK
CTICTIHAT BHOI TEOPUTT OTHOCHTENBHOCTI

37 OTHOCHTENBHOCTh CHOBPEMEHHOCTIL. 3aMelIeHe BPeMeHT I ! Budnnorexa HHOK

) COKPALTESHIE JIITHLI 17.01.2024

1 DHEPTIST 1 HMITYIbC PETATHEICTCKO qacTret. CRITh MACCH ¢ . budmmotexa HOK

o DHEPTHEN 1 IMITYTRCOM. DHEPTIHS TTOKOA 22.01.2024

20 KomrponpHast padora « Onrixa. OCHOBLI CTIe AL HO TeoPI A Butmnorexa [JOK
OTHOCHTEIBHOCTHS

) . N - ] budnrorexa [JOK

40 Doronkt. Dopyyna [nanca. DHepris 1 mvMnyine GoToHa 1 29,01 200

, - - . Eunbnmorexa L{OK

41 OTkpbITie 1t necnejosarme horadduberta. Oneitel A . Cronetopa l 11 01

4 Saxomsl choroaderta. ¥ papHere DiHmTerna 1 dotosddexta, | butnnotexa LOK

- «Kpachast rparniay» dporoadderrta 05.02.2024
43 Hapnenme ceera. Oneitet [T, H. JleGenena. Ximuieckoe AerdtTRIE 1 brdnnorexa [OK

cBeTa

07.02.2024




Texrmue CCICHES YOT _JOZGELD H IPaKTIMIeCKOS TIPHMEeHeHME !
%040@.ﬁﬂ?_ﬁw:ﬂ %CHOE&H&H,:ﬁ CONTHeY Hast @Dﬁm;u@m, CBETOOION

12.02.2024

Per 21T TI0 Tene « JIeMeHThl KBAHTAROI OTTTIK

A_).J )r_

Eutmiorexa TOK

Mozens atoma Tomcona. Orbitet Pesepdiopiia o paccesHimmo o-
wactal. [nanetapuas

14.02.202¢

L

Butmorera IO

Hoctymarst Bops

Butniorexa 1OK

Vsnmyaerine i Mornore e ¢
It @EE CHKTPOR

B TIPH Hepexoge atoMa ¢ OJHOTO

YPOBHST SHEPIHI Ha JIpy

21.02.2024

Entminorexa HOK

Bonroeete ceoiictra uacrim, Bomsst ge Bporiiia. Kopryexynspro-
BOJNHOBOI flyanisn. CHOHTAHHOE 1 BEIHYIISHAOE Iy IeHIe

NT, .HJ J: L.

Eudnmorexa LOK

OTKPBITIHE

CocTaBa PalMoaKTHEHOTO 1 TSI HCHES

THOaKTIBHOCTIL OIBITE Pezepdopaa 1o onpefene i

28.02.202

L

butnnorera [TOK

Caolictsa anbda-, Heta-, FaMMa-I3Tyae s, Bimsime

PAIOAKTHBHOCTI HE JKIBEIC OpPraHismb

04.03.202

h
L2

Orkpeirse npoToHa it Helrpona. Wsotomsl. Annda-pacra,
DIEKTPOHHBI T HOBHTPORART Geta-pacriaz, T aMya-1msiyieHTe

06.03.2024

Bubmmorexa HHOK

(¢S]

LA

DHEPTHA CBAH HYKIOHOB B spe. S aepubie peaxinmr Saeprbiit
peaxtop. [Ipotienmsr, Meperiek TR, SKONOTTHECKHE ACTICKTE
SIEPHOM =

EPTeTHRI

11.03.2024

Butmiorexa [TOK

DnemMeHTapHeie TacTHUBL OTKPBITHE To3uTpona. MeTorwt

HAOMIONEHILT 1 PETHCTPALMH 3MEMEHTAPHBIX YacTHIl. Kpyrieit crou
«DyHIAMEHTATLHBLE B3ANMOLSHCTEIS. EAMHCTRO (Irsireckon
KapTIHBL MIPay

13.03.2024

Budnnorexa HOK

L
[

ST 3RERAHONO Heba, CosE BB, SAPIKHE 3REYTHI, TIIEHETBI, 1TX

BHINMOE ARIKeHIe. CONHeTHAd CHCTenMa

18.03.2024

Connane. ComHeunas aKTHBHOCTD, MoToOTHIK sHepring ConHia i
IBENIT

20.03.2024

[CTHKIT. 3BE3JIRL THARHOT

BBESALL, FIX OCHOBHLIE NAPAKTE
TIOCNENOBATENEHOCTH. BHYTpeHHee cTpoeHe 385, CoBpeMeHHble
A

jee

HPCACTaBICHIA O NPOHCNGRISHITIT H sporrori C QIIHLA 11 3%

L
>0

Meanerit Tlyts — nama Canaxtika. [TonoaceHne i ABIDKeHITES




Conutia B lanaxtike. anaxtigin Yeprble QBIPLL B sIpax TATAKTHE

08.04.2024

Beenennas. Paz6eraniie ranaxtik. Teopis Bonbuoro p3paaa.

59 ‘ o
Penpxropoe mynyuenie. MeraranakTiika 15.04.2024
60 Hepetnenunte mpobiembl acTpoHOMITH 17 049507
61 Kowrpomsrast paboTa « 2MeMeHTE 8CTPOHOMII 1 acTpOgITHKID 1 29 04,9024
Obedmaomi ypox. Pors (st 11 acTpoHOMI B
62 SKOHOMITIECKOIL TeXHOMOTHHeckoll, cotmianbHOM 11 3 THwecko 24 04
P S B
cepax JesrelbHOCTH Yeioheka
63 Odobmaomi ypor. Polb 1 MecTo (PH3MKH H ACTPOHOMUI B
ulfu s r « £y a W B £ x
COBPEMEHHOI HAYUHOI KapTiHe Mipa 29.04.2024
6 O6obmammii ypox. Porb (iimeckoll Teopii B GopMIpoBaHm
oL ) e
TPEICTABNEHIIT O rsIreckol] KapTiHe MHpa 06.05.2024
Obobmarommnii ypok. MecTo (I3eckoli kapTHHLL MiIpa B obenM
65 PSIAY COBPEMEHHEIX €CTeCTBEHHO-HAYTHBIX TIPSCTABIeHITN ¢ 18.05.2004
' , J U5.05.202<
MPIpOJIS -
66 Pesepprblil ypox. MaramrHoe mone. DnexTpoMarsiTHas HHAYKITS 13.05.2024
: : 305 202
57 Peseperedi ypox. OnTika. OCHOBB CHerManbHoit Teopin
O . eV Tata W
OTHOCHTEIBHOCTH 15052024
68 Pezepnptii ypox. Keanrtopas drsika. DreMeHThl acTPOHOMITH 1T Bromiorera HOK
20 o ’ . e
aAcTPOITIKIL 20.05.2024
OBILEE KO.IMYECTBO YACOB 10O ITPOI'PAMME <




b TOMTUECKOE OBECIIEYEHIIE OBPA3OR. ATEJIBHOT O IIPOLIECCA
OBA3ATEJIBHBIE YUEBHBLIE MATEPHALI JJIST YUEHITKA
> Omxa, 10 wnace/ Mtcrmen T4, . byxosies B.B., Cotexmiit HH. oz penaxinieli [lapdenroesoif H A
AxtiorepHoe ofimectro «Manarennetro «ITnocremenmen
* Drka, 11 wrace/ Maxnmzes IJT. byxoeuee B.B., Hapyrim B.M. non pepaxine Hapdentrenoil HA.,
AKIIOHEpHOE 00mIecTBo «M31aTenpeTo «[Ipocsemenites
Sagaarnk. 10-11 xmaces - Poivxenimg AT
METOIITUECKT

€ MATE

TAJIBI TJI YUITEIS

Hoypounsre paspadorki. 10-11 xnaces!. Bazoserii ypoBeHb. Cavpop [O. A TTo Makrmmrers
Konatpons sHanmi,

'MEHHHT 1 HaBbIKOB yuarmixest 10-11 knaccor. Basorerii i mpodmTbHEE yposHEn o Maxmmeny.
TR MAATITR ,“Va ™

Ty NTY A MOV TEY TR FED FRTINETERANE T R TRTIMR T esNE ¥ T T
DI UbFASUBAT EJIBHDIE PECYPCRI HPECYPCRIC

https://infourck ru

https:nsportal.ru
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